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A N 1 M A L S. 

CHAPTER I. 

^Analogies between Animals and Vegetables. 

A mong the numberlefs objeds with which 
the furface of this globe is covered and 
peopled, animals hold the firft rank, both on ac- 
count of the relation they bear to man, and of 
their acknowledged fuperiority over vegetable 
and inanimated matter. The fenfes, the fipre, 
and the motions of animals, beftow on them a 
more extenfive connection With furrounding ob- 
jects than is poffefled by vegetables. The latter^ 
however, from their expanfion, their growth, 
and the variety of parts of which they are com- 
pofed, ,are more intimately related to ekternal 
objects than minerals or ftones, which are per- 
fectly inert, and dejD|ived of every vital or adive 
voi.. II. A principle. 
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principle. It is this number of relations alone 
which renders the animal fuperior to the vege- 
table, and the vegetable to the mineral. Man, 
if we eftimate him by his material part alone, is 
fuperior to the brute creation only from the 
number of peculiar relations he enjoys by means 
of his hand and of his tongue; and, though all 
the operations of the Omnipotent are in them- 
felves equally perfed:, the animated being, ac- 
cording to our mode of perception, is the moft 
complete; and man is the moA finilhed and 
perfedt animal. 

What a variety of fprings, of powers, and of 
mechanical movements, are included in that 
fmall portion of matter, of which the body of an 
animal is compofed I What a number of rela- 
tions, what harmony, what correfpondence, 
among the different parts ! How many combina- 
tions, arrangements, caufes, effects, and principles, 
all confpiring to accomplilh the fame defign I 
Of thefe we know nothing but by their refults, 
which are fo difficult to comprehend, that they 
ceafe only to be miraculous from our habits of 
inattention and our want of refledtion. 

But, however admirable this work may ap- 
pear, the greateft miracle is not exhibited in the 
individual. It is in the fuCceffive renovation, 
and in the continued duration of the fpecies, 
that Nature affumes an afpedt altogether incon- 
ceivable and aftonifhing. This faculty of repro- 

dudtion. 



ANIMALS AND VEGETABLES. 5 

du£lion ’*^‘, which is peculiar to animals and ve- 
getables; this I'pecies of unity which always 
• fubfifts, and feems to be eternal ; this generative 
power, which is perpetually in action, mufl:* 
with regard to us, continue to be a myftery I’o 
profound, that w^e fliall probably never reach 
its bottom. 

Even inanimated bodies, the Hones or the 
dull under our feet, have fome properties ; their 
very exiftence prefuppofes a great number; and 
matter, the molt imperfetHIy organized, poll'elles 
many relations with the other parts of the uni- 
verfe. We will not affcrt, as fome philofophers 
have done, that matter, under whatever form it 
appears, is confcious of its exiftence and of its 
relative powers. This qucftion belongs to me- 
taphyfics, of which we intend not to treat. 
We fliall only remark, that, being ignorant of 
the extent of our own connexions with exter- 
nal objeXs, we cannot hefitate in pronouncing 
inanimated matter to be infinitely more ig- 
norant. Befides, as our fenfations have not the 
moft diftant refemblance to the caufes which 
produce them, analogy obliges us to conclude, 
that dead matter is neither endowed with fenti- 
ment, with fenfation, nor with a confciouihels 

of its own exifterfte. Hence, to attribute any of 
» 

* This word is frequently ufcd by the author, and requires 
to be explained. It fignifies the power of producing or propa- 
gating in general, an^ equally; applicable to plants and to 
animals. Generation is a, rpecies^of . rebUdduciion peculiar to 
animated being?* 
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^cfe faculties to matler, would be afcribing to it 
the power of thinking, of a£ting, and of per-^ 
ceiving, nearly in the fame manner as we biir- 
felves think, act, and perceiib ; which is equally 
repugnant to reafon and religion. 

With inaniraated matter, therefore, though 
formed of dull and day, we have no other 
relations than what arife from the general pro- 
perties of bodies, fuch as, extenfiOn, impene- 
trability, gravity, &c. But, as relations purely 
materiahmake no internal impreflion on us, and, 
as they exift entirely independent of us, they 
cannot be confidered as any part of our being.* 
Our exiftence, therefore, is an effeik of organi- 
zation, of life, of the foul. Matter, in this view, 
is not a principal, but an acceflbry. It is a fo- 
reign covering,, united to us in a manner un- 
known ; and its prefence is noxious. Thought 
is the conftituent principle of our being, and is? 
pi^rhaps totally independent of matter. * 

Wo exift, then, widio'ut knowing how; and 
we think, without perceiving the reafon of 
thought. But, whatever be the mode of our 
being, or of our thinking, whether our fenfa- 
tions be real or apparent, their efie£ks aye not the 
lefs certain. The train of our ideas, though dif- 
ferent from the objefts which* occafion them, 
giyOs rife to genuine affeflions, and produces in 
us relations to exlternal objed;S, which we may 
regard as real, b^aufe they ate uniform and in- 
variable. Thusi agreeabk to jhe nature of our 
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being, it is impoffible to doubt Goncerning the 
of thofe diflin^ons and refernblances 
, perceire in the bodies that furround 

us. We may, therefore, conclude^ ■without he» 
fi.tation, that man holds the firft rank in the orr 
der of nature, and that brute animals hold the 
fecond, vegetables the third, and minerals the 
la§:. Though we are unable clearly to diftin- 
^guifh'between our animal and fpiritual qualities ; 
though brutes are endowed with the fame fenfes, 
the fame principles of life and motion, and per- 
form many actions in a maluner fimilar to thofe 
of man ; yet they- have not the fame extent , of 
relation to external objeGs ; and, confequently, 
their refemblance to us fails in numberlefs par- 
ticulars. We differ ftill - more from vege'tables j 
but we are more analogous to them than to mi- 
nerals ; for vegetables poffefs a fpecies of antr 
mated organization ; but minerals have nothing 
that approaches to regular organs. 

Before we give the hiftory of Un animal, . it is 
neeeflary to have an exa£t knowledge of the ge- 
neral order of his peculiar relations, and then to 
dillinguiih thofe relations which he enjoys equal- 
ly with vegetables and minerals. An animal pof- 
fefles nothing common to the mineral but the 
general properties^ of matter : His nature and 
ceconomy, however, are perfectly different. 
The mineral is Tna^iive, infenlible, fubjefl to 
every impulfe, without organization, or the 
power of reprodu£|tion, a rude mafs fitted only 
to be trode by the feet of men and of animals. 

A 3 !l^ven 
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Even the moft precious metals, which derive 
their value from the conventions of men 
are regarded in no other light by thej^ilpfe- 
pheft In the animal, the whole powers of na- 
ture are united. The principles with which he 
is animated are peculiar to him : He wills ; he 
determines ; he adts ; he communicates, by his 
fenfes, with the moft diftant objedis ; his body 
is a world in miniature, a central point to 
which every thing in the univerfe is connedled. 
Thefe are his peculiar and invariable relations : 
The faculties of griiwth and expanfion, of re-» 
produdtion and the multiplication of his fpe- 
cies, he pofleffes in common with the vegetable 
kingdom. 

Progreflive motion appears to be the moft 
diftinguiftiing quality between an animal and a 
vegetable. We, indeed, know no vegetable that 
enjoys a loco-r motive faculty. But this motion 
is denied to feveral fpecies of animals, as oyfters^>', 
gall-infedfs, 5?c. This diftindfion, therefore, is 
neither general nor eflential, 

Senfation more eftentially diftinguUhes ani- 
mals from vegetables. But fenfatlon is a com- 
' plex idea, and requires fome explication ; for, 
if fenfation implied no more than motion confe- 
quent upon a ftroke or impulfe, the fenfitive 
plant enjoys this power. But, if by fenfation 
we mean the faculty of perceiving and of com- 
paring ideas,nt is uncertain whether brute ani- 

• Tlys is not ftriaiy true ; for oyfters, and even gall.infefU, 

. are capable of a degree of local moti|)n. 

mals 
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mals are endowed with this facility. If itlhould 
be allowed to dogs, elephants, &c. whofe actions 
Ibem to proceed from motives fimilar to thofe 
by which men are actuated, it mull be denied 
to many fpecies of animals, particularly to thofe 
that appear not to poflefs the faculty of progref- 
five motion. If the fenfation of an oyfter, for 
example, differ in degree only from that of a 
dog,* why do we not afcribe the fame fenfation 
to vegetables, though in a degree ftill inferior ? 
This diftin<aion, therefore, between the animal 
and vegetable, is neither fufficiently general nor 
decided. 

A third diftindlion has been derived from the 
manner of feeding. Animals have organs of 
apprehenfion by which they lay hold of their 
food ; they fearch for pafture, and have a choice 
in their aliment. But plants are under the ne- 
ceflity of receiving fuch nourifliment as the foil 
affords them, without exerting any choice in the 
fpecies of their food, qr in the manner of ac- 
quiring it ; The raoifture of the earth is the oq- 
iy fource of their nourifliment. However, if 
we attend to the organization and a£lion of the 
roots and leaves, we fliall foon be convinced, 
that thefe are the external organs by which ve- 
getables are enabled to extradl their food; that 
the roots turn afide from a vein of bad earth, or 
from any obflacle which they meet with, in 
fearch of a better foil ; and that they Iplit and 
feparate their fibre? in difierent directions, and 

A 4 evea 
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even change their form, in order to procure 
noui'ifliment to the plant. A general diftin^on, 
therefore, between the animal and vegetable, 
cannot be founded on their manner of feeding. 

From this inveftigation we are led to conclude, 
that there is iio abfolute and elTential diftin^ion 
between the animal and vegetable kingdoms ; 
but that Nature proceeds by imperceptible degrees 
from the moil perfect to the moil imperfe*^ ani- 
mal, and from that to the vegetable: Hence the 
freih water polypus may be regarded as the lail 
of aniipals, and the iiril of plants. 

After examining the diftin^lion's, we ihall now 
inquire into the refemblanceS which take place 
between animals and vegetables. The power of 
reprodudion is common to the two kingdoms, 
and is an analogy both univerfal and elTential. 
This mutual faculty would induce us to think 
that animals aqd vegetables are beings of the fame 
order. 

A fecond refemblance may be derived from 
the expaniion of their parts, which is likewife a 
common property j for vegetables grow as well, 
as animals; and, though fpme difference in the 
manner of expaniion may be remarked, it is nei? 
ther general nor eilential ; iince the growth of 
fome confiderable parts of animals, as the bones^ 
the hairs, the nails, the horns, &c. is the effedl 
pf a genuine vegetation ; and the foetus in its 
firft fQrmation;*«may be mther faid to vegetate 
than to live, 

5 4 
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A third referablance arlfes from the following 
fad: Some animals are propagated in the fame 
.manner, and by the fame means, as vegetables. 
The multiplication of the vine-fretter {puceron\ 
which is effeded wdthout copulation, is fimilar to 
that of plants by feed ; and the multiplication of 
the polypus by cuttings refembles that of plants 
by flips. 

We may, therefore, conclude, with more cer- 
tainty, that animals and vegetables are beings 
of the fame order, and that Nature pafies from 
the one to the other by imperceptible degrees ; 
flnee the properties in which they relembleeach 
other are univerfal* and eflential, while thofe by 
which they are diftinguiflied are limited and 
partial. 

Let us next compare animals and vegetables 
in different points of view j for,example, with 
regard to number, fltuation^ magnitude,* figure, 
&c. from which new inductions will aril'e. 

Animals exceed plants in the number of fpe- 
cies. . In the dais of infeds alone, there are, 
perhaps, a greater number of fpecies, than of the 
whole fpecies of plants on the face of the earth. 
Animals differ from each other much more than 
plants: It is the great fimilarity of plants that 
has given rife to the difficulty of diftinguiflung 
and arran^ng them, and to the variety of bo- 
tanical fyffems, which are much more numerous 
Ih^n ffiofe of ^oology, 

Befidn 
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Beiide being more ftrongly charafierifed, 
every Ipecies of animal is diftiiiguifliable from 
another by copulation. Thofe may be regarded 
as of the fame fpecies which, by copulation, 
uniformly produce and perpetuate beings every 
way fimilar to their parents ; and thofe which, 
by the fame means, either produce nothing, or 
diflimilar beings, may be confidered as of differ 
rent fpecies. A fox, for example, will be of a 
different fpecies from a dog, if nothing refults 
from the intercourfe of a male and a female of 
thefe two animals; or, if the refult be a diflimilar 
creature, a kind of mule, as this mule cannot 
multiply, it vrill be a fuflioient demonftratioa- 
that the fox and dog are different fpecies of ani- 
mals. In plants, wc have not the fame advan- 
tage; for, though fexes have been attributed to 
them, and generic diftinSions have been found-r 
cd on the parts of fructification ; yet, as thefe 
character! ftics are neither fo certain nor fo ap. 
parent as in animals ; and, as the reproduction 
of plants can be accompHflred by feveral me.-r 
thods which have no dependence on fexes, .or 
the parts of fructification, this opinion has not 
been univerfally received; and it is only by the 
riiifapplication of analogy, that the fexual fyftem 
has been pretended to be fuffieijent to enable us 
to diftinguifti the different fpecies of the vegCrr 
table kingdom. 

Though the fpecies of animals be more nume- 
rous than thofe of plants, the number of indi- 
viduals 
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viduals in each fpecies of the latter far* exceed 
thofe of the former. In animals, as well as in 
, plants, the number of individuals is much great- 
er in the fmall than in the large kinds. Flies 
are infinitely more numerous than elephants ; 
and there are more herbs than trees. But, if we 
compare the number of. individuals in each Ipe- 
cies, the individuals in each fpecies of plant far 
exceed thofe of the animal. Quadrupeds, for 
example, produce but few at a time, and at con- 
fiderable intervals. Trees, on the contrary, pro- 
duce annually an amazing number of feeds. It 
may be alleged, that to render this comparifon 
exad, the number of feeds produced by a tree 
flxould be compared with the number of germs 
contained in the femen of an animal ; and then, 
perhaps, it would appear^ that animals abound 
more in germs than vegetables. But, by colledli- 
ing and fowing the feeds of a fingle elm tree, 

1 00,000 young elms may be raifed from the pro- 
dud of one year. Though a horfe, however, 
were furnilhed with all the mares he^ could cover 
in a year, the refiilt between the produdion,;qf , 
the animal and of the plant would be very difFe- 
,rent. I avoid taking notice of 4 b.O; number' of 
germs ; becaufe of thefe, efpecially in the animal, 
we have no .^rtain knowledge, and becaufe the 
fame feuynargerms may exift in the vegetable ; 
for the fee^f a plant is not a germ, but a pro- 
dudion as jperfed as the foetus of an animal, and 

which, 
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which, like a foetus, requires only the expanfion 
cf its parts. 

To this may be oppofed the prodigious mul^, 
tiplication of fome kinds of infe^is, as the bee, 
a Tingle female of which will produce 30 or 40 
thoufand. But, it ought to be remarked, that 
1 am here fpeaking in general of animals cbm-, 
pared with vegetables. Befides, the bee, which 
affords, perhaps, an example of the greateft 
multiplication among animals, proves nothing 
againft the prefent doctrine ; for, out of 30 or 
40 thoufand flies produced by the mother-bee, 
there are but very few females, and no lefs than 
1500 pr ;?ooo males : The refl are of neither 
fex, and totally incapable of procreating. 

It muft be acknowledged, that fome fpecies of 
infefks, fifhes, and fhell-animals, appear to be 
extremely prolific. Oyfters, herrings, -fleas, &c, 
are perhaps equally fertile as mofles, and the 
moft common plants. But, in general, moft 
ipecies of animals are lefs prolific than plants ; 
and, upon comparing the multiplication of the 
diflTerent fpecies of plants, we find not fuch re- 
markable differences, with regard to number, as 
take place among animals. Some animals pro- 
duce great numbers, and others very few. But, 
in every fpecies of plants, the qu^tity produced 
is always great. 

From what we have already obferved, it ap- 
pears, that, both in the animal and vegetable ' 
kingdoms, the fmallefl: and m9]^ contemptible 

^ecies 
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fpecies are the moft prolific. In proportion as 
animals feem to be more perfedj the number of 
Individuals decreafes. Does the produ£tion of 
particular forms of body, neceflary for the per- 
fecting of fentiment, as thofe of quadrupeds, and 
of birds, coft Nature more expence of organic 
particles than the production of inferior crea- 
tures ? 

Let us now compare animals and vegetables 
with regard to fituation, fizc, and figure. Ve- 
getables can exift no where but on the earth. 
Moft of them are attached to the foil by roots : 
Some, as truffles, are entirely covered with the 
foil ; and a few grow under water. But the 
whole require a connection with the furface of 
the earth. Animals, on the contrary, are more 
generally diffufed. Some inhabit the furface,.and 
others the interior parts of the earth. Some ne- 
ver rife above the bottom of the ocean, and 
others fwim in the waters. The air, the internal 
parts of plants, the bodies of men and of other 
animals, and even ftones themfelves, are ftored 
with inhabitants. 

By the affiftance of the microfcope, many new 
fpecies of animals have been difcovered. But, 

‘ what is fingiKar, we are not indebted to this in- 
ftrument for £d>Gtve ofte or twO- fpecies of plants. 
The fmall mofti of which mouldinefs confifts, 
is perhaps the only microfcopic plant that has 
been defcribed. From this it would appear, that 
Nature has refufed exiftence to very fmall plants, 

while 
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while fhe has created animalcules in the greateft 
profufion* But this opinion fliould nut be 
adopted without examination. Plants are fo !!•£• 
milar In their ftrudiure, that it is much more 
difficult to diftinguifh them than animals. This 
mouldinefs, which we imagine to be only a very 
fmall mofs, may be a foreft or a garden confift- 
ing of a multitude of different plants, though 
we are unable to diftinguiffi them. 

Animals and vegetables differ alfo with regard 
to fize. There is a greater dilproportion between 
the bulk of a whale and that of one of thefe 
pretended mierolcopic animals, than between the 
largeft oak and the fmall rnois mentioned above. 
Though bulk be only a relative attribute, it may 
be ufeful to know the limits within which Na- 
ture has confined her produdlions. As to large- 
nefs, plants differ but little from animals. The 
quantity of matter in a whale and in a large tree 
is nearly equal ; but, as to fmallnefs, fome men 
b'ave pretended to have feen animals fo extreme- 
ly minute, that a million of .them colledted in a 
heap would not equal the fmall mofs on a piece 
of mouldy bread. 

The moft general and mbft obvious diftinc- 
tion between plants and animals ariles from their 
figure. The form of animals, though infinitely 
various, has no refemblance to that of plants : 
And, though the polypi, which, like plants, can 
be multiplied by cuttings, may be regarded as 
the link which connects the animal and vege- 
table 
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table kingdoms, not only from the manner of 
• their reprodudlion, but ftill more from their fi- 
igure ; yet there is no danger of miftaking the 
one for the other. The operations of fome ani- 
mals referable plants or flowers. But plants ne- 
■ver produce any thing fimilar to an animal ; and 
tliofe wonderful infers wk.ich make corals^ 
would never have been miftaken for flowers, ifj 
by a foolifh prejudice, coral had not been re- 
garded as a plant. Thus the errors we may 
commit in comparing plants and animals, are 
confined to a few objedts which lie on the ex- 
tremities of the two kingdoms ; and the farther 
we extend our obfervations, wc fiiall be the more 
convinced, that the Creator has inftituted no 
fixed limits between the animal and vegetable ; 
that thefe two fpecies of organized beings pof- 
fefs a greater number of common properties 
than of real differences ; that the production of 
an animal requires, perhaps, a finaller exertion 
of Nature than the production of a vegetable ; or, 
rather, that the production of organized bodies 
requires no immediate exertion at all ; and, 
laftly, that animation, or the principle of life, 
infliead of a metaphyfical ftep in the fcale of be- 
’ ing, is a phyfical property common to all 
matter. 
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CHAPTER ir. 

Of ReproduBion in general, 

W E fhall now examine riiore clofely this 
propiirty, which is common to the ani- 
ihal and Vegetable, this faculty of producing be- 
ings fimilar to themfelves, this fucceffive chairt 
of individuals which conflitutes the real exigence 
of the fp6cies : And, without limiting our re- 
learch to the generation of man, or of any par- 
ticular animal, let us contemplate the general 
phaenomena of reproduction ; let us colled 
fads, and enumerate the various methods em- 
ployed by Nature for the renovation and tranf- 
miflion of organized exiftences. 

The firft, and apparently the moft fimple, me- 
thod, is to aflemble in one body an infinite num- 
ber of fimilar organic bodies, and to compofe its 
iubftance in fuch a manner, that every part fhall 
contain a germ or embryo of the fame fpecies, 
and which might become a whole of the fame 
kind with that of which it conflitutes a part*- 

* Theintelligent reader will percek e that this fentence, though 
not very obvious, contains the principle upon which the fubfe* 
quent theory of generation adopted by the author is founded. It 
m^ns no more than that the bodies of animals and of vegetables 
are'compofed of an infinite number of organic particles, perfedly 
£milar, both in figure and fubfiance, to the whole animal or plane, 
of which they are conllituenc parts. 
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This apparatus appears, at firft fight, to fuppole 
a profufion of expence. Such magnificence, 

, however,, is not uncommon in Nature. It is dif- 
ccrnible even in the more common and inferior 
Ipecies, as in worms, polypi, elms, willows, 
and many other plants and infects, every part of 
which contains a whole, and, in order to become 
a plant or an infect, requires only to be unfold- . 
ed or 'expanded. Confidering organized bodies 

under this point of view, an individual is a 
whole uniformly conftrudfed in all parts, a col- 
ledlion of an infinite number of particles every 
way fimilar, an aflemblage of germs or minute 
individuals of the fame fpecies, which, in certain 
circumftances, are capable of being expanded, 
and of becoming new beings like thofe from 
which they were originally feparated. 

This idea, when traced to the bottom, difco- 
vers a relation between animals, vegetables, and 
minerals, which we would not have fulpefted. 
Salts, and fome other minerals, confift of parts 
fimilar to one another, and to the whole. A 
grain of fea-falt, as we diftin^tly perceive by the 
microfcope, is a cube compofed of an infinite 
number of fmallcr cubes*, which, as we dilco- 
* ‘ ver 

*HaE tarn parv* qnaffi msgna: figura: (falium) ex magno 
folom numfro minorum p-anicularum, qua eandem figuram 
habent, Tiint conflaia:, ficuti mihi fepe licait, obfsrvarc, cam 
aqaam marinam aut comniunem in qua fal commune liquatum 
erat, inturor per microfcopium. quod ex ca prodeunt elegantes, 
parvas, ac quadrangulares figur® adeo ex'igux, uc luille eariim 
VOL. JJ. B nivriade* 
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ver by a larger magnifier, are therafelves com- 
pofed of ftill ftnaller cubes. The primitive and 
conftituent particles of this lalt muft, therefore, 
unqueftionably confift of cubes fo minute, that 
they will for ever efcape our obfervation. Plants 
and animals, which poflefs the power of multi- 
plying by all their parts, are organized bodies 
• compofed of fimilar organic bodies, the primi- 
tive and conftituent particles of which are alfo 
organic and fimilar. Of thefe we difcern the 
accumulated quantity ; but we can only recog- 
nife the conftituent particles by reafon and an- 
alogy. 

From this view, we are led to conclude, that 
there exifts in nature an infinity of organic liv- 
ing particles *, of the fame fubftance with orga- 
nized beings. A fimilar ftrudure we have al- 
ready remarked in more inanimated matter, 
which is compofed of an infinite number of mi- 
nute particles that have an exa£t refemblance to 
the whole body. And, as the accumulation 
perhaps of millions of cubes are neceffary to the 

anyriades magnitudinem arense crallioris ne sequent. Qox falis 
minuta; particulae, quam primum oculis confpicio> magnitudine 
ab omnibus lateribus crefcant, foam tamen elegantem fuperficieni, 

quadrangularem retinentes, fere Figurs has falinse 

cavitate donatas funt, &c. ; See Leeuweahoeky Arc, Nat, tom, l.p, 

* To avoid the introduction of terms which might not be ge« 
neraliy underilood^ it is neceffary to inform the reader, that the 
phrafes corps organiyuesfuifvanMy parties organiyues*vi<vantes^ et mole- 
cules organi^ues ^ivauies, which occur fo often in this volume, and 
form the bafis of our author’s theory, are uniformly, in the ver-^ 
iion, exprelTed by the words orgastic particles, 

formation 
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fofmatlon of a fingle grain of fea-falt that is per- 
ceptible by our fenfes, an equal number of limi- 
• lar organic particles are requifite to produce one 
of thofe numberlefs gernas contained in an elm, 
or in a polypus. A cube of fea-falt mull be dil- 
folved before we can difcover, by means of 
cryftallization, the minute cubes of which it is 
comppfed : In the fame manner, the parts of an 
elm or of a polypus muft be feparated, before we 
can recognil'e, by means of vegetation, or ex- 
panfion, the fmall elms or polypi contained in 
the different parts of thefe bodies. 

The difficulty of alfenting to this idea proceeds 
from the well known prejudice, that we can on- 
ly judge of the compound by the fimple; 
that, to difcover the organic ftru(fliire of any 
being, it muft firft be reduced to its fimple and 
iinorganic parts ; and that hence it is more eafy 
to conceive how a cube muft neceffarily be com- 
pofed of other cubes, than how a polypus can 
be compofed of other polypi. But, if we ex- 
amine attentively what is meant by fimple and 
compound, we (hall find, that in this, as in every 
thing elfe, the plan of Nature is very different 
,from the groffnefs and imperfedlion of our con- 
ceptions. 

Our fenfes, it is well known, convey not to 
us exadl reprefentations of external objects. 
When we want to calculate, to judge, to com- 
pare, to weigh, to meafure, &c. we are obliged 
to have recourfe to foreign aid, to rules, to prin- 

B 2 ciples, 
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dples," to ufageSj^ to inftruments, &c. All thele 
adminicles are efforts of human genius,.and Jje- 
Tong' more or lefs to the abUfadion of our ideas. 
This abftradion, with regard to us, conftitutes 
the fimpli'citjr of things; and the difficulty of re- 
ducing them to this abftrafcion is the compound. 
Estenlion, for example, being a general and ab^ 
ftrad property of matter, is not much ,, com- 
pounded. In order, however, to judge concern- 
ing it, we have imagined fome extenfions to 
have no thicknefs, others to have neither thick- 
nefs nor breadth, and points, which are exten- 
iions without being extended. All thefe abftrac- 
tious have been invented as fupports to the un- 
derflanding; and the few definitions employed 
in geometry have given rife to numberlefs pre- 
judices and falfe conceptions. Whatever is re- 
ducible under any of thefe definitions is called 
fimple ; and fuch things as cannot be eafily re- 
duced to this ftandard are confidered as complex. 
Thus, a triangle, a fquare, a circle, a cube, and 
alfo thofe curves of which we know the geome- 
trical properties, are regarded as fimple. But 
every thing which we cannot reduce under thefe 
figures, or abftradt rules, appears to us to be com— 
plex. We never refieft, that all thefe geometri- 
cal figures exlft no where bht in our own imagi- 
nations, or that, if they are ever found in Na- 
ture, it is only becaufe fhe exhibits every pof- 
fible form ; and the appearance of fimple figures, 
.is ah exai^ cube, or an equilateral pyramid, is, 

perhaps, • 
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perhaps, more dilEcult and rare to be found |n 
Nature, than the complex form's of plants or of 
animals. It is in this manner that we perpetu- 
ally confider the abftrail as fimple, and the real 
as complex. But, in nature, no abftrad exifts ; 
nothing is fimple ; every object is compounded. 
We are unable to penetrate into the intimate 
ftrudlure of bodies. We cannot, therefore, de- 
termine what objeds are more or lefs complex, 
unlefs by the greater or lefs relation they have 
to ourfelves, and to the reft of the univerfe. 
For this reafon we regard the animal as being 
more complex than the vegetable, and the vege- 
table than the mineral. With rel{)e<ft to us, this 
notion, is juft; but we know not whether the 
animal, vegetable, or mineral, be, in reality, the 
moft complex or the moft fimple ; and we are 
ignorant whether the produdion of a globe or a 
cube requires a greater effort of Nature than that 
of a genu, or an organic particle. If we were 
to indulge in conjedures upon this fubjed, we 
might imagine that the moft common and nu- 
merous objeds are the moft fimple. But this 
would make animals more fimple than plants'.or 
minerals; becaufe the former exceed the latter 
m number of fpecies. ■ ■ , 

But, without dwelling longer on this fubjed, 
it is fufficient to have fhown, that all our no- 
tions concerning fimple and compound, are. |^r 
ftrad ideas ; that they cannot be applied to jhe 
jcomplex operations of nature; that, wheavjwe 

3 atte^l 
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attempt to redtipe all bodies into elements of a 
cubical, prifmalic, globular, or any oth jr regular 
figure, we fubftitute our own imaginations in 
bppofition to real esiftences; and that the forms 
*6f the conftituent particles of different bodies 
are abfolutely unknown to us ; and, of courfe, we 
may believe or fuppofe that organized beings 
are compofed of finiilar organic particles, as well 
as that a cube confifts of other cubes. We have 
ho other method of judging but by experience. 
We know that a cube of fea-falt is compofed 
of many leffer cubes, 'and that . an elm confifts of 
a great number of minute elms ; becaufe if we 
take a piece of a branch, of a root, of the wood 
feparated from the trunk, or a feed, from all 
thefe a new tree is produced. The polypus, 
arid fome other fpecies of animals, may likewife 
be multiplied by cuttings feparated from any 
part of their bodies; and, as our rule of judging 
In both cafes is the fame, why ftiould we form 
' a 4ifferent opinion concerning them? 

The above reafoning renders it extremely 
probable, that there really exifts in Nature an 
infinite number of final! organized beings, every 
way fimilar to thofe large organized bodie^s 
which’ make fuch a confpicuous figure in this 
world ; that thefe fmall Organized beings are 
compofed of living organic particles, which are 
; common both to animals and vegetables, and are 
^flteir priihary arid iheorhiptible elements ; that 
au' akdmblage of tbrifi? particles conftitutes an 

animal 
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animal or a plant ; and, confequently, that re- 
prod u£tion or generation is nothing but a change, 
of form, effedted folely by the addition of fimi- 
lar particles; and the death, or refolution of 
organized bodies, is only a reparation of the 
fame particles. Of the' truth of this dodlrine 
not a doubt will remain, after the proofs de- 
Tivered in the following chapters are perufed. 
Befides, if we refleft on the growth of trees, and 
confider what an immenfe mafs is produced from 
fo fmall an origin, we muft be perfuaded that this 
increafe of matter is effeded by the Ample addi- 
tion of organic particles which are fimilar to one 
another and to the whole. The feed firft pro- 
duces a fmall tree, which it contained in minia- 
ture within its coats. At the top of this fmall 
tree a bud is formed, which contains the tree 
that is to fpring the next feafon ; and this bud 
is an organized body fimilar to the fmall tree of 
the preceding year. The fmall tree of the fe- 
cond year, in the fame manner, produces a bud 
which "contains a tree for the third year; and, 
this procefs uniformly goes on as long as the 
tree continues to vegetate : Buds are likewife 
formed at the extremity of each branch, which 
contain, in miniature, trees fimilar to that of the 
firft year. It is evident, therefore, that trees are 
compofed of minute Qrganized bodies fimilar to 
themfelves, and that the whole individual is 
formed by a numerous ahTemblage of minute and 
fimilar individu^s* 

. B 4 But, 
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But, it may be demanded, were not all thefe 
minute, and fiinilarly organized bodies, contain- 
ed in the fe’ed? and may hot the order of their < 
unfolding be traced from that fource ? for it is 
apparent, that the lirft hud w'as furmounted by 
’ a hmilar bud, which was not expanded till the 
fecond year, and the third bud w'as not unfold- 
ed till the third year; and, confequently, the 
feed may be faid to have really contained the 
whole buds which would be formed for too 
years, or till the diffolution of the plant ; It is 
alfo apparent, that this 'feed contained not only 
all the fmall organized bodies which muft in 
time have conftituted the individual tree itfelf, 
but likewife all the feeds, and all the individuals 
which would fucceflively arife, till the final de- 
ftrudlion of the fpecies. 

This, indeed, is a capital difficulty : We 
fhall therefore examine it with the greater at- 
tention. It is true, that the feed produced a 
fmall tree the firft year, folely by the unfolding 
of the bud or germ which it contained, and that 
this fmall tree exifted in miniature in the bud. 
But it is not equally certain that the bud of the 
fecond year, and thofe of the fucceeding years, 
nor that all the fmall organic bodies, and the 
feeds which muft have been formed till the end 
of the world, or the deftruftion of the fpecies, 

' were contained in the firft feed. This opinion 
fuppofes an infinite prpgreffion, and makes every 
Individuid a fourpe of eternal generations. The 

firft 
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firft feed, for inftance, muft have included all 
the plants of its fpecies which have exifled, or 
’«ver will exift; and the firft man lauft have 
contained 'in his loins all the men who have ap- 
peared, or ever will appear, on the face of the 
. earth. Every feed, and every animal, according 
to this doilrine, muft have included in its own 
body an infinite pofterity. If we yield to rea- 
fonings of this kind, we muft lofe fight of truth 
in the labyrinths of infinity ; and, in place of 
folving, or of throwing light upon the quellion, 
we will involve it in tenfold obfcurity. It is re- 
moving the .obje£t beyond the reach of our vi- 
fion, and then complaining that it cannot be feen. 

Let us inveftigate the nature of the ideas of 
infinite progreffion and expanfion. How do we 
acquire them ? In what do they inftrufl: us? We 
derive the idea of infinity from the idea of what 
is limited. It is in this manner we obtain the 
ideas of infinite fucceffion, and geometrical infi- 
nity : Every individual is a unit ; feveral indivi- 
duals make a limited number; and a whole Ipe- % 
cies is to us an infinite multitude. From the . 
fame data by which we have demonftrated the 
^nonentity of geometrical infinity, we might prove, 
that infinite fucceffion, or propagation, refts on 
no firmer bafis ; that it is only an abftraft idea, 
a mere dedu(ftion from the idea of finite objects, 
by lopping off the limits which neceflarily ter- 
minate every magnitude * ; and, of courfe, that 
* See this fully demonftraced in my preface to the French 
tranlladon of Newton’s Fluxions, p. 7. 
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every opinion which infallibly leads to the idea 
of adiial exiftence, upon no better authority 
than whaiHs derived from geometrical or numer' 
rical infinity, ought to be rejected. 

The partizans of this opinion are now redu- 
ced to the neceflity of acknowledging, that 
their infinity of fucceffion and of multiplica- 
tion is only an indeterminable or indefinite 
number. But, fay they, the firft feed," of an 
elm, for example, which weighs not a grain, 
a^ually contains all the organic particles requi- 
fite for the formation of this tree, and of all the 
individuals of the fame fpecies which fhall ever 
appear. Is this a folution of the difficulty ? Is 
it not cutting the knot, in place of untying it ? 

When in reply to the queftion, how beings 
are multiplied ? it is anfwefed, that the multi- 
plication was completed in the creation of the 
firft individuals, is not this both an acknow- 
ledgment of ignorance, and a renouncing of all 
defire of farther improvement ? We afk how 
one being produces its like ? and we receive for 
anfwer, that the whole was created at once. A 
ftrange folution ; for, whether one only ’or a 
thoufand generations had palTed, the fame diffi- 
culty remains, and, inftead of removing it, the 
fuppofition of an indefinite^number of germs, all 
exifting and contained in a fingle germ, increafes 
and renders it altogether incomprehenfible. 

L allow, that it is much eafier to find fault, 
than to inveftigate truth, and that the queftion 

concerning > 
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concerning reproduftion is perhaps of fuch a 
fubtile nature, as not to admit of a full and fatif- 
■ /adtory explication. But we ought at leaft to 
inquire whether it be altogether infcrutable j and, 
in the courfe of this inquiry, we will difcover all 
. that can he known, and the reafon why we can 
know no more. 

• Queftions or inquiries are of two kinds ; the 
firft regard primary caufes, the other particular 
effedls. If, for example, it be afked why mat- 
ter is impenetrable ? we mull either return no 
anfwer, or reply by faying, that matter is im- 
penetrable, becaufe it is impenetrable. The fame 
anfwer mull be made, if we inquire into the 
caufe of gravity, of extenlion, of the inertia of 
bodies, or of any general quality of matter. 
Such is the nature of all general and abllradl 
qualities, that, having no mode of comparing 
them with other objedts in which they do not 
exift, we are totally incapable of reafoning con- 
cerning them; and therefore all inquiries of this 
kind, as they exceed the powers of human in- 
telledj, are perfedlly ufelefs. 

But, on the other hand, if the reafon of par- 
ticular effedts. ,be demanded, we are always in a 
condition to give a diftindt anfwer, whenever we 
can fhow that thefe* effedts are produced by one 
of the general tJaufes ; and the quellion is equal- 
ly folved, whether the particular effedt proceeds 
immediately from a general caufe, or from a 

chain 
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ch^in of fucceffive efteds, provided we have a 
dear conception of the dependence of thefe ef- 
fects upon each other, and of their mutual rela^ 
tions. 

But, when a particular effefl: appears not to 
have any dependence upon more general effe£ts„ 
or has no analogy to thofe already known, we are 
then totally unable to give any explication of fuch 
effed; becaufe we have no fimilar obje*£l with 
which it can be compared. We cannot explain 
a general caufe, becaufe it equally exifts in every 
objed; j and, on the contrary, we can give no 
account of a Tingle or ifolated efFe£t; becaufe 
the fame quality exifts not in any other fubjedt. 
To explain a general caufe, we muft difcover one 
Hill more general ; but a Tingle and detached 
cfiedt may be illuftrated by the difcovery of an 
analogous effedt, which experience or accident 
may exhibit. 

There is ftill another kind of queftion, which 
may be called a queftion of fiidl. For example, 
why do trees, dogs, &c. exift ? All queftions of 
this kind are perfedlly infolvable ; for thofe who 
folve them by final caufes conftder not that they 
miftake the effedl for the caufe : The relation of 
particular objedls to ourfelves has no connedlioil 
with their origin. Moral affinity or fitnefs can 
never become a phyfical reafon. •*: 

Queftions in which we employ the word Why^ 
ou^t to be carefully diftinguiftied from thofe 

in 
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in which we employ How^ and Hill more from 
thofe in which we ought to ufe the words bowi 
'much or how many. Why always relates to the 
caufe of the elFedl, or to the efFe£t itfelf; bow re- 
lates to the manner in which the effed: happens; 
and how much relates to the raeafure or quantity 
of the effed. 

Thefe diftindions being eftablilhcd, let us now 
examine the queftion concerning the reproduc- 
tion of beings. If it be demanded why animals 
and vegetables continue their fpecies ? we clear- 
ly perceive that this is a queftion of fad, and 
therefore it is ufelefs and infolvable. But, 
if it be afked how animals and vegetables are re- 
produced ? we are enabled to folve the queftion, 
by giving the hiftory of the generation of every 
fpecies of animal, and of the reprodudion of 
every fpecies of plant: After tracing, however, 
every poffible method of propagation, and mak- 
ing the moft exad obfervations, we have 
learned the fads only, but have not difeovered 
the caufes: And, as the means Nature employs 
in multiplying and containing the Ijjecies, feem 
to have no relation to the effeds produced, we 
are ftill under the ncceffity of aiking, by what 
fecret caufe fhe enables beings to propagate their 
kinds? 

This queftion is very different from the ftrll 
and fecond. It admits of nice ferutiny, and 
even allows us to employ the powers of imagi- 
nation. It is, therefore, by no means infolvable; 

for 
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for it belongs not to a general caufe. Neith^l* 
is it folely a queftion of fa£fc : And If we cart 
conceive a method of reproduftion, depending 
oh primary caufes, or which, at leaft, is not re- 
pugnant to them, we ought to be fatisfied with 
it ; and the more relation it has to the other ef- 
ffe£ls of Nature, it will reft upon a firmer bafis. 

By the nature of the queftion, then, we are 
permitted to form hypothefes, and to choofethat 
which appears to have the greateft analogy to the 
other phsenomena of nature. But we ought to 
rejedt every hypothefis which fuppofes the thing 
to be already accompliflied ; fuch, for example,, 
as that which fuppofes the firft germ to contain 
all the germs of the fame fpecies, or that every 
reprodudion is a new creation, an immediate 
effed of the will of the Deity j for all hypo- 
thefes of this kind are mere matters of fad, con- 
cerning which it is impoflible to rcafon. We 
muft likewifc rejed every hypothefis which is 
founded on final caufes, fuch as, that reproduc- 
tion is ordained in order to replace the living 
for the dead ; that the earth may always be co- 
vered with vegetables and peopled with animals ; 
that men may be fupplied with abundance of 
nouriftiment, &c. ; for fuch hypothefes, in place 
of explaining the effed byphyfical caufes, ftand 
on no other foundation than arbitrary relations 
and moral affini^es. We ought, at the fame 
time, to defpife thofe general axioms and phy- 
fical problems fd frequently and fo injudicioufly 

. employed 
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employed as principles by fome philofophers, 
fuch as, * Nulla foecundatio extra corpus ;* 
6yery living creature proceeds from an egg ; ge- 
neration always fuppofes fexes, &c. Thefe max- 
ims muft not be taken in an abfolute fenfe ; they 
fignify no more than that the thing happens 
more commonly in this manner than in any 
other. 

Let us then endeavour to find an hypothefis 
that will be liable to none of thefe defeats or in- 
cumbrances ; and, if we (ball not fucceed in ex- 
plaining the mcchanifm employed by Nature for 
the reprodu£tion of beings, we fliall, at leaft, be 
able to approach nearer to the truth than we 
have hitherto reached. 

In the fame manner as we make moulds by 
which we can beftow on the external parts of 
bodies whatever figure we pleafe, let us fuppofe, 
that Nature can form moulds by which flie 
beftows on bodies both an external and internal 
figure ; would not this be one method by which 
reprodudtion might be effefted ? 

Let us firft confider whether this fuppofition 
be well founded; let ys examine whether it 
contains any thing that is abfurd or contradic- 
’ tory ; and then we fliall difcover what confe- 
quences may be draWn from it. Though our 
fenfes reach not beyond the external parts of 
bodies, we have clear ideas of their different fi- 
gures and external affeflions, and we can imi- 
tate Nature, by reprefenting external figures in 

different 
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different ways, as by painting, by fculpture, and 
byv moulds. But^ though our fenfes be limited 
to external qualities, we know that bodies pof- 
lefs internal qualities, fome of which are gene- 
ral, as gravity. This quality or power aiSls not in 
proportion to the furfaces, but to the maffes, or 
the quantities of matter. Thus there are in Na- 
ture powers, and even of the mofl: adtive kind, 
which penetrate the internal parts of matter. We 
are unable to form diftindt ideas of fuch quali- 
ties ; becaufe, not being external, they fall not 
under the cognifance of our fenfes. But we can 
compare their effedts, and may draw analogies 
from them, in order to account for the effedts 
of Jimilar qualities. 

If our eyes, inftead of reprefenting to us the 
furfaces of bodies only, were fo conftrudted as 
to perceive their internal parts alone, we fhould 
'then have clear ideas of the latter, without 
knowing any thing of the former. Upon this 
fuppofition, moulds for the internal ccnftitution, 
which I have fuppofed to be employed by Na- 
ture, would be equally obvious and eafy to con- 
ceive as moulds for the external figures of bo- 
dies ; and we fhould then be in a condition to 
imitate the internal parts of bodies, as we noVv . 
imitate the external. Tkefe internal moulds, 
though beyond our reach, may be in the poffef- 
fion of Nature^ as Ihe endows bodies with 
gravity, which penetrate every particle of mat- 
ter. The fuppofition of internal moulds being 

thus. 
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thus founded on analogy, let us next examine 
whether it involves any contradidlion. 

It may be alledged, that the expreflion, 

Ka/ mouldy includes two oppofite and contradic- 
tory ideas ; for the idea of a mould relates only 
.to the furface j but the idea of internal, as here 
employed, has a relation to the whole mafs ; and 
therefore we might, with equal propriety, talk 
of a mafly furface as of an internal mould. 

I allow, that, when ideas are attempted to be 
reprefented which have never been exprelTed, 
we are fometimes obliged to ufe terms that are 
apparently contradidory. To avoid this incon- 
venience, philofophers have been accuftomed to 
employ unufual terms, inllead of thofe which 
have a received fignification. But this artifice 
is of no ufe, when we can Ihow, that the feem- 
ing contradiction lies in the words, and not in 
the idea. A fimple idea, however, cannot include ' 
a contradiction ; /. e. whenever we can form an 
idea of a thing, if this idea be fimple, it cannot 
be complex j it can include no other idea j and, 
of courfe, it can contain nothing that is oppofite 
or contradictory. 

Simple ideas are not only the firft apprehen- 
fibns received by the fenfes, but the firft com- 
parifons which we form of thefe apprchenfions : . 
For the firft apprehenfion is always the refult of 
comparifon. The idea df the largenels or di- 
ftance of an objeCt neceffarily implies a compa- 
rifon with bulk or diftance In general. Thus, 

. VOL. 11. c * when 
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parifon, it pught to be regarded as limiple ; and> 
epoli^ueiUly, it can contain nothing contradic- ’ 
tory. The idea of an internal mould is of this 
i|ieciefi» There is in nature a quality known by 
the name of gravity, which penetrates the in-, 
ternal parts of bodies. J underftand the idea of 
an internal mould to be rdative to gravity ; and, 
therefore, as it includes only a compafifon, it 
ean itnply no contradidiion. 

Let us now trace the confequences which 
may be drawn from this fuppofition ; let us like- 
wife inveftigate fuch fa£ts as may corre^ond 
with it; and the more analogies we can colled, 
the fuppontion will be rendered the more pro- 
bable. We ihall begin with unfolding the idea of 
internal moulds; and then explain how it may 
lead us to conceive the mode of reprodudion. 

' Nature, in general, appears to have a greater 
bias towards life than death : She feems anxious 
fo organize bodies as much as poilible. Of this 
the multiplication of germs, which may be in- 
finitely increaied, is a convincing proof ; and it 
may be fafely affirmed, that, if all matter is not 
organized, it is only becaufe organized bein|;s 
deftroy one another; for we can increafe at* 
, pleafure the number of aflimals and vegetables; 
but we cannot augment the quantity of ftones 
or dead matter ; which feems to indicatCj that 
the moft ordinary and' l&miliar operadon of Na-^ 

. . ture 
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is the prbdudlioh of oi^anized bodies ; and 
here her power knows no limitation. 

To render this idea more plain, we fliall cal- 
culate what may be prtJdticed by a fingle germ. 
The feed of an elm, ^hich weighs not above the 

• hundredth part of an oynce, will, in loo years^ 
form a tree, of which the mafs will amount to 
ten cubic fathoms. But, at the tenth year, this 
elm will have produced tooo feeds, each of 
which, in loo years more, will confift of ten cu- 
bic fathoms. Thus, in the Ipace of no years, 
more than 10,000 cubic fathoms of organized 
matter are produced. Ten years .after, we fhall 
have ten million of fathoms, without including 
the annual .increafe of 10,000 which would 
amount to 100,000 more^ and in ten years 
■more, the number of cubic fathoms would be 
1 0,000,000,006,000. Hence, in 1 30 years, a 
lingle germ would produce a mafs of otganized 
matter equal to 1000 cubic leagues ; for a cubic 
league contains only about io,ooo,ooo^o0o cubic, 
fathoms. Ten years after, this mafs would be in- 
creafed to a thoufand times a tbOufahd leagues, or 
one million of cubic leagues ; and in ten more 
it would amount to i, 000,000,000,000 cubic 
leagues ; fo that, in the fpace of 150 years, the 
whole globe might'be converted into organized 
matter of a fingle fpecies. Nature would know 
no bounds in the prc^Ud:ion of organized bodies, 
if her progreis were not obftruded by matter 

* c 2 which 
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which is hibc fufceptible of organization ; and 
this is a full demonftration that Ihe has no ten* 
dency to increafe brute matter ; that her foie db-, 
jed; is the multiplication of organized beings; 
and that, in this operation, ihe never Hops but 
when irreiiftible obftacles occur. What we have . 
remarked concerning the feed of an elm may be 
extended to any other germ ^ and it would be 
eafy to ihow,' that, by hatching all the eggs 
which are produced by hens for a courfe of 30 
years, the number of fowls would be fo great as 
to cover the whole furface of the earth. 

Calculations of this kind evince the tendency 
of Nature towards the produdion of orga- 
nized bodies, and the facility with which Ihe 
performs the operation. But 1 will not flop 
here. Inftead of dividing matter into orga^ 
nized and brute matter^ the general divifion 
ought to be into living and dead matter » That 
brute matter is nothing but matter produced by 
death of animals and vegetables, might 
be proved from the enormous quantities of 
ihells, and other relics of living bodies, which 
conhitute the principal parts of ftones, marbles, 
clays, marls, earths, turfs, and other fubftances 
that are commonly reckoned brute matter^ but 
are, in reality, compOfed<^ of decayed animals 
and vegetables. This dodrine will be farther 
illuflrated by the f^^ remarks, which 

appear to be well founded. > 
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Th€ great facility and aftivity of Nature in 
the production of organized bodies, the exiftence 
«of infinite numbers of organic particles which 
<^onftitute life, have been already (hown. We 
liow proceed to inquire into the ppncipal caufes 
• of death and deftruCtion. In general, beings 
which have a power of converting matter into 
their own fubftances, or of afiimilating the parts 
of other beings, are the greatefi deftroyers. Fire, 
for example, which converts almofi: every fpe- 
cies of matter into its own fubftance^ is the great- 
eft fource of deftruCtion that we are acquainted 
with. Animals &em to partake of the nature 
of fiame ; their internal heat is a fpecies of fire 
approaching to flame. Accordingly, animals are 
the greateft deftroyers ; and they aflimilate and 
convert into their own fubltance all bodies which 
can ferve them for nourifhment. But, though 
thefe two caufes of deftruCtion be cpnfider- 
able, and their effeCts tend perpetually to the 
deftruCtion of organized bodies, the caufe of re- . 
production is infinitely more adive and power- 
ful. It even Teems to derive, from deftruClion 
itfelf, freflx powers of multiplying; for affi- 
milation, which is one caufe df death, is, at 
the fame time, a oecellary mean of producing 
life. 

The defirudidn of oiganized bodies, as has 
been remarked, is only a feparation of the orga- 
nic particles of which they are compofed. Thefe 
particles continue feparate till they be again 
. c 3 united 
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united byifiNBse adive power. But w^t is this 
power? It is the power, pofleffcd by an:tnals 
and vegetables, of affimilating the matter pf theicr 
food i and is not rfiis the fame, or nearly con^ 
neded with the fame power which is the cau(h 
of leprodudion ? 
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C H A P. IIL 
Of Nutrition and Growth. 

A n animal body is a kind of internal mould, 
in which tho nutritive matter is fo affi- 
milated to the whole, that, without changing 
the order or proportion of the parts, each part’ 
receives an augmentation. This increafe of 
bulk has, by fome philofbphers, been called an 
expantion or unfolding of the parts; becaufe 
they fancied they had accounted for the phse- 
nomenon, by telling us, that the form of an 
animal in embryo was the fame as at full ma- 
turity, and that, therefore, it was eafy to con- 
ceive how its parts fhould be proportionally un- 
folded and augmented by the addition of ac- 
ceflbry matter. 

But, how can we have a clear idea of this aug- 
mentation or expanhon, if we confider not the 
bodies of animals, and each of their parts, as fo 
•many internal moulds which receive the accef- 
fory matter in the order that refults from their 
portion and ftrui^ure ? This expaniion cannot 
be effeded folely by an addition to the furfaces, 
but, on the contrary, by an intus-fufception, or 
by penetrating the whole mafs j for the fize of 

c 4 . 
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the part UjAUgiiteated without 

changing its form. Hence it is neceflary, that 
the ihcreafing matter muft, in fame manner o^ 
other, intimately penetrate the whole part in aj'l 
its dimenfions : It is equally neceflary, that this 
penetration ihould be efied^ed in a jixed order 
and proportion, ib that no internal point receive 
more matter than another ; otherwife fonm parts 
would be more quickly unfolded than others, 
which would entirely change their figure. What 
can thus regulate the acceflbry matter, and force 
it to arrive equally and proportionally to every 
internal point of the body, if we have not re- 
courfe to an internal mould ? 

The bodies of animals and of vegetables, thercr 
fore, confift of internal moulds, which uniform- 
ly preferve thfe fame figure. But^their mafles 
may receive a proportional increafe, by the ex- 
panhon of the moulds in all their dimenfions^ 
both internal and external ; and this expanfion 
is effeded by an intus-fufception of an accef- 
lbry and foreign matter, which intimately pe- 
netrates the whole, and afiumes the fame forni 
and identity of fubftance with the matter of thq 
moulds themfelvest 

But what is the nature of that matter which 
an animal, or a vegetablcj afiimilates to its own 
fubftanee? What beftows on it ' that force and 
adivlty whieh; enables it jo pendrate the inter- 
n4 jnould ? If fuch a power exifts, muft it not 

be. 
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be fimilar to that by which the mould itfelf is 
capable of being reproduced ? 

• Thefe three queftions include the whole flib- 
^(Sk, and appear to depend on one another ; for 
Ik is impoiiible to explain, in a fatisfa^ory man* 
ner, the reprodu^on of animals or vegetables, 
if we have not a clear idea how the operation 
of nutrition is petfornied. Each queftion, there* 
fore, demands a feparate examination, that we 
may be enabled to compare their refults. 

The firft, which regards the nature and qua- 
lities of the nutritive matter,, is in part refolved 
by the preceding reafonings, and (hall be clearly 
unfolded in the fubfequent chapters. We 
(hall fliow, that there are in Nature infinite 
numbers of living organic particles ; that Nature 
produces them without any expence, becaufe 
their exiftence is conftant and invariable ; that 
the caufes of death difunite thefe particles only, 
but do not deftroy them. Thus the matter 
aflimilated by an animal or vegetable, is an or-, 
ganic matter of the fame nature with that of 
the animal Or vegetable, and, cohfequently, may 
augment the fize without changing the figure or 
the qualities of the original moulds ; becaufe it 
has the fame qualities and the fame form with 
the matter of whiph* the moulds themfelv^ are 
comppfed. Of the quantity of aliment taken 
by an animal to fupport its life, and to maintain 
the vigour of its organs,^ and of the juices ab- 
forbed by the roots and leaves of a plant, a great 

part 
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i»ft is by tranfpiration, by fecretion^ 

and by other excretories ; and a final! j^onidn 
o&ty is retained fot the nourifliment and expan-;^ 
fiini of the parts. It is extremely probable, thaf, 
^ fhe bodies of animals and of vegetables, a fe* 
paration is made between xikrhvte particles of ‘ 
the aliment and'the brganic } it|iat the former are 
, carried off by the methords jafliliietitione4; that 
nothing but the organic particles remain ; and 
that they ate diffributed-, 1^ means of fome adive 
power^ to the different partsj in a proportion fo 
exad, that neither more nor fewer are applied 
than anfwer the purpofes of numtion, and of an 
equal growth and: expanfion. 

As to the fccond queftion. What is the nature 
of that adlve power, which enables the organic 
matter to penettate and combine with the inter- 
ned mould ? It is apparent, from the preceding 
chapter, that powers exift in Nature, like that of 
gravity, which affed the moil internal parts of 
matter, without having the fmalleft relation to 
Its external qualities. Thefe powers, as formerly 
obferved* are beyond the reach of. our fenfes; 
becaufe their adion h exerted upon the intimate 
flirudure of bodieSi It is evident, therefore, that 
we can never dhtain u clear idea of them, nor 
^ their mode bf ading. *l’heir exiftence, how- 
eveil^ is not leis certaih; thaui that, by means of 
;<bemv lUoft natural eff^s are produced, efpe- 
e^ythofe of notrif ion and expanlion, which 

Caufe that penetrates the 
■-.vi: taofk 



inoft Intimate receffes of the bii^nal mohliii I 
for, in the fame manner as gravity pervades the 
irhole parts of matter, the power which pufhes ^ 
Drward or attrads the organic particles of food, 
Penetrates the internal parts of organized bp-; 
•dies ; and, as thefe bodies have a certain form, 
which we have diftinguilhed by the appellation 
o/ internal moulds^ the organic particles, pulhed 
on by the aSiion of this penetrating force, mul¥ 
enter in an order relative to this form, and con- 
fequently cannot alter its figure, but only aug- 
ment its bulk, and give rife to the growth and 
expanfion of organized bodies : And if, in the 
organized body, thus expanded, there be fome 
particles fimilar to the whole, both internally 
and externally, thefe parts will become the fource 
of reproduction. 

Let us now examine the third quefiion, name- 
ly, Is it not by a fimilar power that the Internal 
mould itfelf is reproduced ? This power appears 
to be not only fimilar, but the very fame with 
that which is the caufe of expanfion and repro- 
duction ; for, in an organized and expanded bo- 
dy, nothing farther is netelfary for the repto- 
jluCtion of a new body fimilar to itfelf, than that 
it fliould contain fome particle eVery way fimilar 
to the whole. This particle, at its firfl: fepara- 
tion, will not prefent to our eyes a fenfible figure 
hy which we can compare It with the whole bo- 
py. But, when ieparated from the body, and 
put ^ a fituatibn tp receive proper houriflimenr,;’ 
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exhibit the fotjp of an entire and independent 
^bging, of the fajne fpecies with that from whieh^, 
it wa^ detached/ Thus, a willow or apolyputf; 
is they contain a larger proportion of particles 
fimilar to the whole, than mpft, other fubiiances, . 
•when cut into any indefinite number of pieces, 
each fegment becomes a new body fimilar to the 
parent from which it was feparated. 

Now, in a body of which all the particles are 
fimilar to iti'elf, the organization is the moll 
fimple, as has been remarked in the firfi chap- 
ter ; for it is only a repetiiion of the fame form, 
a congeries of figures, fimilarly organized. It is 
for this reafon that the mofi; fimple bodies, the 
moft tmperfe<3: fpecies, are moft eafily and moft 
abundantly reproduced. But, if an organized 
body contain only few particles fimilar to itfelf, 
as thefe alone are capable of a fecond expanfion, 
its power of reproducing will be both more dif- 
ficult, and more circumferibed as to the number 
•produced. The organization of bodies of this 
laft kind is alfo more complex, becaufe it pof- 
fefles fewer parts which are fimilar to the whole ; 
and, therefore, the mote perfectly a body is or- 
ganized, its power of reprodu(5iion will be pro- 
portionally diminilhed. 

In this manner we difij,Qver nourifhment, 

• ^owth, aai^ propagation, to be effects of the fame 
cinfc* Organized bodies are nourilhed by the 
, pjtrticlea of tdiment which are fimilar to them j 

they 
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they grow or are expanded by abforbing thofe or^- 
game particles which correfpond to their own na- 
'lure ; and they propagate, becaufe they contain 
Ijpme organic particles fimilar to themfelves. Ijt 
dlily remains to examine whether thefe fimilar 
.organic particles are extraded from the food, or 
hStve a primary and independent exifience in the 
bo*dies themfelves. If we fuppofe the latter, we 
recur to the infinity of fimilar parts or germs 
contained within each other, anhypothefis which 
we have already fliown to be replete with difiS-' 
culties and abfurdities. We mufi;, therefore, 
maintain, that the 'fimilar parts are extra^ed 
from the food j and, after what has been faid 
on the fubje<3:, we hope to be able to explain 
the manner of their abforption, and how the 
more minute organic particles which compofe 
them are united. 

We formerly remarked, that the organic parts 
of food were feparated from thole which have 
no analogy to the animal or vegetable, by tran«^ 
Ipiration and other excretions. The firft re- 
main, and ferve to expand and nourilh the body : 
But thefe organic parts muft be of very differ- 
ent fpecies j. and, as each part of the body re- 
ceives only a proper number of thofe which corre- 
fpond to it, the furphis*, it is natural to imagine, 
will be returned from all parts of the body, and 
be colledled in one or more relervoirs, where tliey 
will unite and form fmaU organic bodies fimilar 
to the firft, tttidwhich require nothing but pro-* 

per 



for e^anding and becoming 
oew individdiiis of the fame fpecies ; for, as alt 
f>^ of the body fend off organic particles fimV . 
!ar^ thofe of which Ihemfcl^es are couapofep, 
tii refult of their union mull: be the produaiOn 
of new organized « bodies iimilar to the original* 
Hence we may conclude, that this is the reafcn 
'why organized bodies, during the time of their 
growth and expanfion, are fetdom or never ca- 
^We of ^producing j becaufe the growing par^s 
abforb tbe whole organic particles prefented to 
them, and no furplus being fent from the differ- 
ent parts of the body, propag^ion becomes, of 
courfe, impraaicable. 

This account of nutrition, and of reproduc- 
tion, will not, perhaps, be received by thofe phi- 
Jofophcrs who admit only a certain number of 
mechanical principles, and rejea every thing as 
falfe vvhich depends not upon them ; and, as the 
explication nosv given of nutrition and repro- 
riud:iGn hat no conne<3ioa with any of thefe 
pri^iples, they will conclude that it deferves 
lio credit. But I think very differently from 
theft pl^ofbph<Mr8. ^n admitting only a ftw 
mechanical principleSi they confider not how 
much they contract rite bounds of philofophyj 
iin4 how few phaenooaena can, by this narrow 
iytf» hod of thinking, ; be fully explored, 
i s# 't^he^ion cff explaining sdl the aj^earanc^s 
% Nature u^on the principles of mechanifm, is^ 
donb^fs, a gyf at ^ertion, and wasfirft attcmptrr 
'■'V. X ‘7 \ od 



ed by Des Carjes. But it is, at Jeaft, an unt«>- 
nible projedl ; and, though it were othcrwife, 
we are unable to put it in execution- TheJc 
Mechanical principles are, the extcnfion of raat- 
ler, its impenetrability, its motion, its external 
figure, its diyifibility, the communication of mo- 
tion by impulfe, by the adion of Iprings, .&c. 
Thefe ideas we have acquired by our fenfes, and 
we re’gard them as principles, becaufc they are 
general and common to all matter. But are we 
certain that matter poflefies no other qualities ?' 
Ought we not rather to believe that thefe qua- 
lities, which we alTume for principles, are only 
modes of perception j and that, if the conform- 
ation of our fenfes were different, we would 
recognize qualities in matter very differentrfrom 
thofe above enumerated ? It is prefumptuous to 
deny every quality to matter but thofe we are 
acquainted with. Many general qualities, per-* 
haps, remain to be diftovered ; and many may 
exift which will for ever elude human difcera- 
ment. The caufe of impulfion, of cphefion, of 
of any other mechanical principle, will always 
continue to be equally inferutable as that of atr 
tra^ion, or of any other general quality. Hence 
it may be concluded, that mechanical principles 
are nothing elfe than general elfedis which, ex- 
perience has enabled us to . remark in matter ; 
and that, whenever we fhall difcover, either by 
reflection, by analogy* ,or by gkperience, a new 
general effeCt* it will becpm^ a Qew mechanical 

principle. 



pdociple, wltt^h may be employed with equafl 
advantage and certainty as any of thofe that are 
already known. , 

Hie defed of Ariftotle’s philofophy was th^ 
euaploying particular e6Feds as caufes ; and th^ 
of Des Cartes confifts itti the tejedion of every, 
caufe, but a few general eifeds. To ufe nothing 
as caufes but general effeds, to endeavour' to 
augment the number of tbefe, and to attempt to 
generalize' particular efieds« would conftitute the 
moft parfed principles of genuine philofophy. 

In my theory of expanfion and reprodudion, 
1 iirft admit the mechanical principles, then the 
penetrating force of gravity^ and, from analogy 
and experience, I have concluded the exiftence 
of other penetrating forces peculiar to organized 
bodies, r have proved by fadst that matter has 
a iirong tendency towards organization ; and 
that there are in Nature an infinite number of 
htganic partii^s. I havej therefore, only gene- 
ralized particular obfervations, without advanc- 
iiig||Ui^^ tbing contraryto mechanical principles, 
wbih that tera^ isU&d in its proper fenfe, as de- 
noting the gehi^ elTcds of Nature. 
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having been fuficiently taieafed'lcd^' the pres* 
ceding chapter^i ' 
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of reprodu<9:ion in general : And as the gene- 
ration of animals is the moft complicated fpecies 
of reprodudlion, they have laboured under great 
difad vantages, not only by attacking the mo't 
difficult point, but by leaving themfelves no fub- 
jed of comparifon to enable them to illuftratc 
the qiieftion. To this circumftance I chiefly attri- 
bute the unfuccefsfulnels of their attempts, uut, 
by the method I have obferved, I am pcrfuaded 
that I (hall be able to give a fatisfa£tory expla- 
nation of every fpecies of reproduction. 

Let the generation of man ferve as an ex- 
ample. To begin with infancy. 

The expanfion and growth of the different 
parts of man's body being efieCled by the inti- 
mate penetration of organic particles, analogous 
to each of thefe parts, all the organic particles, in 
early life, are abforbed, and entirely employed 
in unfolding and augmenting his dificrent mem- 
bers. He has, of courfe, little or no fuperflu- 
ons particles, till his growth be completed. It is 
for this reafon that infants are incapable of pro- 
pagating. But, when man’s body has nearly at- 
tained its full fize, he requires not the fame 
quantity of organic particles ; the furplus is, 
therefore, fent from all parts into refervoirs def- 
tilled for their reception. Thefe refervoirs are 
the teftcs and feminal velTels. At this very pe- 
riod, when the 'growth of the body is nearly 
finiflied, puberty commences, and every pha*- 
nomenon attending itdifcovers a fuperabundance 

of 
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of nourifhment : The voice changes into a 
deeper tone ; the beard begins to appear, and 
other parts of the body are covered with hair; 
'the parts deftined for generation are fuddenly 
, expanded ; the feminal fluid tills the refervoirs 
trepared for its reception, and fpontaueouf- 
^ efcapes from the body during fleep. This 
[u^rabundance is (lill more evident in the 
female : It difcovers itfelf by a periodic evacua- 
tion, which begins and terminates with the fa- 
culty of propagating, by a quick inereafe of the 
breafts; and by a change in the fexual parts, 
■which (hall be afterwards explained*. 

I conceive, then, that the organic particles 
fent from all parts of the body into the tefticles 
and feminal veflels of the male, and into the 
ovarium of the female, compofe the feminal 
fluid which, in either fex, as formerly obferved, 
is a kind of extract from the feveral parts of the 
body. Thefe organic particles, idftead of unit- 
ing and forming an individual fimilar to that in 
whofe body they are contained, as happens in 
vegetables, and Ibme imperfedt animals, cannot 
accomplilh this end without a mixture of the 
fluids £)f both fexes. When this mixture is made, 
if the organic particles of the male exceed thofe 
of the female, the rrfult is a male ; and if thofe 
of the female abound moft, a female is gene- 
rated. I mean not that the organic particles of 
the male or of the female could fingly produce 
* See bek>w the Nat. Hift. of Man, chap. ii. 

D 2 individuals ; 
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individuals ; A concurrence or union of both is 
requifite to accompliili this end. Thofc fmall 
moving bodies, called fpermatic animals^ which, 
by the afliftance of the microfcope, are fecn in 
the feminal fluids of all male animals, are, per- 
haps, organized fubftances proceeding from the 
individual which contains them ; but, of them-^ 
felves, they are incapable of expanfion, or^Vf 
becoming animals fitnilar tothofe in whom they 
exift. We fhall afterwards demonftrate, that 
there are limilar animalcules in the feminal fluids 
of females, and point . out the place where this 
fluid is to be found. 

It is probable, that thefe organic bodies are 
only the flrll rudiments of an animal, containing 
nothing but its eflential parts. Wc fliall not en- 
ter into a detail of proofs on this fubjeft, but 
content ourfelves with remarking, that the or- 
ganization of thefe pretended fpermatic animals 
may be very imperfe<fl: ; or rather, that they 
are the living organic particles mentioned above, 
which are common both to vegetables and to 
animals; or, at moft, that they are only the firfl; 
junftion of thefe particles. 

But, to return to '6ur fubjedi. It may be afle-, 
ed, how is it poflTible that the fuperfluous orga- 
nic particles fliould be detached from all parts of 
the body, and unite upon the mixture of the 
male and female fluids ? Befides, are we certain 
that fuch a mixture takes place ? Has it not been 
maintained, that the female furhiftils no fluid of 

this 
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this kind ? Is it an eftablilhed faft, that the male 
fluid enters the uterus? &c. 

To the lirft queftion I reply, that, if what I 
had faid concerning the penetration of the in- 
rnal mould by the organic particles, in growth 
nd nutrition, had been properly underftood, it 
ould be eafy to conceive, that, when thefe 
pfe^clcs are unable to penetrate the parts into 
which* they formerly entered, they muft take 
another route, and, of courfe, arrive at fome 
other part, as the tefticles and feminal veflels. 
Every attempt to explain the animal oecono- 
my, and the various motions of the human 
body, by mechanical principles alone, muft be 
vain and inefFe<n:ual : for it is evident, that the 
circulation of the blood, mufcular motion, and 
other fun£tions of an animated body, cannot be 
accounted for by impulfion, or by any of the 
common laws of mechanifm. It is equally evi- 
dent, that growth and reproduSion are effedts 
of laws of a different nature. Why, then, do 
we refufe the exiftence of penetrating forces 
which ad; upon the w'hole fubftances of bodies, 
when we have examples of fuch powers in gra- 
vity, in magnetic attradion, in chemical affini- 
ties ? Since, therefore, vre are aflured by fads, 
and by a number of. conftant and uniform ob- 
fervations, that there are powers in nature which 
ad not by impulfion, why are not thefe powers 
ranked among mechanical principles ? Why do 
we rejed them in the explanation of effeds 

» j ' which 



54 OF THE GENERATION 

which they are known to produce ? Why are we 
defirous of employing the power of compulfion 
only? Is not this equally abfurd as to judge of 
painting by the touch ; to explain the phenome- 
na which belong to the mafs by thol'e that relate 
only to the furface ; or to ui'c one fenfe in placq* 
of another ? It is limiting the reafoning facult//' 
to a fmall number of mechanical princi^cs, 
which are by no means fufficient to explain the 
various effeds of Nature. 

But, if thefe penetrating forces be admit- 
ted, is it not natural to imagine, that thofe par- 
ticles which are moft analogous to one another 
will unite in the moft intimate manner; that 
each part of the body will appropriate thofe 
which are moft agreeable to its nature ; and that 
the whole fuperfluous particles will form a femi- 
nal fluid, which lhall contain all the organic par- 
ticles neceflfary for forming a fmall organized 
body, fimiJar in every refpedt to that from which 
the fluid is extra(fted ? May not a force fimilar to 
that which is the caufe of growth, be fufficient 
to colledt the fuperfluous organic particles, and 
beftow on them the figure of the body from 
which they proceed ? 

That our food contains an immenfe number 
of organic particles, requites no formal proof ; 
fince we are folely nourifhed by animals and ve- 
getables, which are organized fubftances. In the 
ftomach and inteftines, the grofs parts of the 
aliment are feparated and rejected by the excre- 
« • tories. 
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tories. The chyle, which is a purer part of 
the aliment, is abforbed by the ladeal veflels j 
from thence it is carried into the mafs of blood, 
^nd, in the courfe of circulation, it is more and 
more refined, the unorganic and ufelefs particles 
Being thrown out by tranfpifation and other fe- 
dretions : But the organic particles are retained, 
bebs^fe they are analogous to the blood, and are 
attradfed by it. Hence, as the whole mals of 
blood pafles feveral times through the body, 
during the courfe of this perpetual circula- 
tion, I fuppofe, that each particular part attradts 
thofe particles which are moft analogous to it, 
and allows the reft to move on. In this manner 
all the parts are nourilhed and unfolded, not, as 
is commonly imagined, by a limple addition of 
matter to their furfaces, but by an intimate pe- 
netration of fubftance, effedfed by a force which 
adls equally upon every point of the whole mafs: 
And, after the different parts have acquired their 
utmoft growth, and are fully impregnated 
with fimilar organic particles, as their fubftance 
becomes then more denfe and folid, I imagine 
that they, lofe their faculty of attracting and re- 
ceiving the particles prefented to them. But, as 
the particles continue to be carried round in the 
courfe of the circulation, and are no longer ab- 
forbed in fuch quantities as formerly, they muft, 
of neceftity, be depofited in fome particular re- 
feryoir, fuch as the tefticles and feminal veffels. 
When this fluid extradl of the male is mixed 

D 4 with 
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with that of the female, the particles which are 
moft analogous to each other, being aduated by 
a penetrating force, unite and form a fmall or- 
ganized body, fimilar to the one or the other 
fex j and this body, when once formed, require? 
only an expanfion of its parts, an operatior* 
which is performed in the womb of the mothe’ . 

We fhall now confider the fecond question, 
namely. Whether the female has a feminal fluid 
fimilar to that of the male ? In the JirJl place, 
though fuch a fluid exifts in females, the mode of 
emiffion is very different from that of the male, 
being generally confined within the body I’he 
ancients were fo confident of the exiftcnce of a 
female fluid, that they diftinguifhed the two 
fexes by their different modes of emiffion. But 
thofe phyficians who attempt to explain genera- 
tion by eggs, or by fpermatic animalcules, infill:, 
that females have no peculiar fluid; that the 
mucus ifliiing from the parts has been miftaken 
for a feminal fluid ; and that the opinion of the 
ancients on this fubjed is deftitute of foundation. 
This fluid, however, does exift ; and the doubts 
concerning it have arifen folely from attachment 
to fyftems, and from the difficulty of dilbover- 
ing its refervoir. The fluid which is feparated 
from the glands about the nfeck and orifice of the 
uterus, has no vifible refervoir ; and, as it flows 
out of the body, it is natural to think that it is 

♦ Q^jod intra fe femen jacif, fssmina vccatur; quod in hac 
Jacit; niasj /Injiot, ffe animalikuf, art, 

not 
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not the prolific fliud, becaufe it cannot co-ope- 
rate in the formation of, the foetus, which is 
’ performed w'ithin the uterus. The refcrvoir for the 
^rolificfluid of the female, therefore, muftbe fitu- 
*ed in a different part : It even flows abundant- 
^ ; though, like that of the male, a fmall quan- 
t^y is fufficient to produce a foetus. . If a little 
male fluid enters the uterus, either by its 
orifice* or by abfcrption, and meets with the 
fmalleft drop of the female fluid, it is fufficient 
for the purpofe of propagation. Thus, nei- 
ther the obfervations of ibme anatomifts, who 
maintain that the feminal fluid of the male can 
have no admiffion into the uterus, nor the oppo- 
fite opinion maintained by their antagonills, 
have any influetice upon the theory we are en- 
deavouring to eflablilh. But the difcuHiim of 
thefe points we leave to a future opportunity. 

Having obviated fuch objections as might be 
made, let us attend to the evidences which concur 
in fupporting our fiypothefis. The firft arifes 
from the analogy between growth and repro- 
duction. It is impoffible to give a fatisfactory 
account of growth or expanfion, without having 
recourfe to thofe penetrating forces, thofe affini- 
*ties or attractions which we employed in explain- 
ing the formation ofi the fmall organic bodies, 
that are fimilar to the large bodies which con- 
tain them. A fecond analogy is derived from 
this circumllance, that both nutrition and repro- 
duCIiion proceed, not only from the fame effi- 
cient, 
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cient, but from the fame material caufe, namely, 
the organic particles of food ; and what proves 
the furplus of the nutritive particles to be the, 
caufe of reproduction, is, that the body is not ip. 
a condition to propagate till its growth be finifl?- 
ed: Of this we have daily examples, in dogs am. 
other animals, who follow, more clofely th/tn 
vve do, the laws of Nature : They have np<'ln- 
clinatioa to propagate till they have nearly at- 
tained their full growth; and by this we know 
■whether the growth of a dog be fmiflred ; for 
he feldom grows after being in a condition to 
generate. 

Another proof that the feminal fluid is form- 
ed of the furplus of the nutritive particles, arifes 
from the condition of eunuchs and other muti- 
lated animals : In this unnatural ftate, animals 
grow fatter than thofe who retain all their parts. 
The fuperabundance of nutriment, having no 
organs for its evacuation, changes the whole ha- 
bit of their bodies. The knees and haunches 
of eunuchs grow uncommonly large. The rea- 
fon is evident. After their bodies have acquired 
the common fize, if the fuperfluous organic par- 
ticles found an ilFue, as in other men, the growth 
would proceed no farther. But, as they want' 
organs for emitting the feminal fluid, which is 
nothing but the fuperfluous nutritive particles, 
k remains in the body, and has a conftant ten- 
deiKy tcn' expand the parts beyond their natural 
lize. Now, bones, it is well known, grow or 
' . extend 
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extend by their extremities, which are foft and 
fpongy, and when they have once acquired fo- 
lidity, they are incapable of farther extenfion : 
SHence the fuperfluous organic particles can on- 
ly enlarge the fpongy extremities of bones ; and 
tmis is the reafon why the haunches, knees, &c. 
ol^eunuchs augment to a difproportioned bulk. 

:fiut the ftrongeft proof of the truth of our 
prefenf do£trine arifes from the refemblance of 
children to their parents. Sons, in general, re- 
femble their fathers more than their mothers, and 
daughters have a* greater refemblance to their 
mothers than their fiithers ; becaufe, with regard 
to the general habit of body, a man refembles a 
man more than a woman, and a woman refem- 
bles a woman more than a man. But, as to par- 
ticular features or habits, children fometimes re- 
ferable the father, fometimes the mother, and 
fometimes both. A child, for example, will have 
the eyes of the father, and the mouth of the 
mother, or the colour of the mother, and the fta- 
ture of the father. Of fuch phaenomena it is im- 
poffiblc to give any explication, unlefs we admit 
that both parents have contributed to the forma- 
tion of the child, and, confequently, that there 
•has been a mixture of two feminal fluids. 

Thefe refemblance* long embarrafled me, and 
till I had maturely confidered the fubjeifl of ge- 
neration, led me into many errors and prejudices; 
And it was not without much thought, a minute 

examination 
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exaipination of a great number of families, and a 
•multiplicity of evidence, that I covild prevail on 
myfdf to alter my former opinion, and to em- 
brace what I now believe to be truth. But th^ 
objedions which might occur concerning muU^ 
toes, mongrels, mules, and particular parent^ 
rcfemblanccs, inftead of oppoling my theony, 
I dcfpair not of being able to fliow that tl^y 
beftow on it an additional ftrength. , 

In youth, the feminal fluid is lefs copious, but 
more ftimulating. Its quantity continues to 
augment till a certain age ; becaufe, in propor- 
tion as we approach that age, the parts of the 
body become more foiid, admit fewer nutritive 
particles, fend back more of them to the com- 
mon refervoirs, and, of courle, augment the 
quantity of the feminal fluid. Thus, if the ex- 
ternal organs have not been ufed, middle-aged 
men, or even old men, procreate with more eafe 
than young men. This is evidently the cafe 
with the vegetable tribes : A tree, the older it is, 
produces the greater quantity of fruit. 

Young people, who, by forced irritations, de- 
termine an unnatural quantity of this fluid into 
the refervoirs prepared for its reception, imme- 
diately ceafe to grow, lofe their flefli, and at lalb- 
fall into confumptions. The reafon is apparent : 
They lofe, by premature and too frequent eva- 
cuations, the very fubftance which Nature in- 
tended for the nourilhment and growth of their 
bodies. 


Men 
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Men who are thin, but not emaciated, and 
tl\ofe who are plump, but not fat, are the moft 
vigorous. Whenever the fuperabundant nutri- 
tive particles begin to form fat, it is always at 
the' expence of the feminaLfluid and other ge- 
nerative powers. When the growth of the dif- 
ferent parts of the body is complete, when the 
bones bftve acquired full folidity, when the car- 
tillages begin to oflify, and, laftly, when the parts 
almoft refufe the admiflion of nutritive particles, 
then the fat augments conliderably, and the 
quantity of femihal fluid diminiflies ; becaulc 
the nutritive particles, inftead of being fent back 
to the rcfcrvoirs, are arrefte'cl in every part of 
the body. 

The quantity of feminal fluid not only in- 
creafes till we arrive at a certain age, but it be- 
comes more thick. It contains, in the fame 
bounds, a greater quantity of matter. Its 
fpecilic gravity is nearly double that of the 
blood ; and, of courfe, it is heavier than any 
other animal fluid. 

To a man in health, an evaciuation of this 
fluid whets the appetite : He foon finds the ne- 
^eflity of repairing the lofs by frefli nourilh- 
ment. Hence we* may conclude, that abftinence 
and hunger are the moft effedlual checks to lux- 
ury of every kind. , 

Many other remarks, might be made on this 
fubje£l, which muft be deferred till we come to 
treat of the hiftory of man: We fhall, therefore, 

conclude 
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conclude with a few obfervations. Moft ani- 
mals difcover no inclination for the fexes till 
their growth be nearly finifhed : Thofe which 
have but one feaibn in the year, have no fcrni- 
nal fluid, except at that time. Mr. Needhat'u’'^ 
not only faw this liquor forming in the milt of 
the Calmary but likev^ufe the fpcrmatic animals, 
and the milt itfelf, w'hich have no exiftencc till 
the month of 0£lober, when this lifli fpawns on 
the cocifts of Portugal, where Needham made 
the chiervation. After the fpawning time is 
over, the femlnal liquor, the fpermatic anim^^s, 
and the milt, dry up, and totally difappear ' ;1 

the fame feafon returns next year, whe i ifs 
fupctfluous nutritive particles renew the ir ii" as 
formerly. The hiflory of the deer wii ; furnilh 
us v.dih an opportunity of remarkiny dv; various 
eiiecls of rutting, the moftconlpic . .rs of which 
is the extenuation of the animal ; aiui, in thofe 
fpccies of animals whofe rutii and fpawning 
"happens but once in a year, l .c extenuation of 
their bodies is proportionally yreat. 

As women are fmaller weaker than men, 
as their confiitutions are tr.ore delicate, and, as 
they take Icfs food, it is ;uitural o think that 
their fuperfluous orgar.-i partieJes fhould alio' 
be lei's abundant; Of Cfril'fe, thvir feminal fluid 
will bo weaker and fra f i rin quantity than that 
of men; and, fmeethe i uid oi females contains 
fewer organic pa; rides, muft a grcatcj- uum- 
• See Needh. new MicrofcopicalDirccveries, London 1745. 

3 ber , 
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ber of males than of females refult from a mix- 
ture of thefe two fluids? Tliis is really the cafe; 
.'and to account for it has hitherto been deemed 
impoflible. The number of males born exceeds 
that of females about a fixteenth part; and we 
fliall afterwards 'fee that the fame eS'edl; is pro- 
duced by the fame caufc in all the different fpe- 
cies of animals. 
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Examination of the different Syjlems of Generation* 

P LATO, in the Timreus, accounts not only 
for the generation of men, of animafs, of 
plants, and of the elements, but even of the hea- 
vens and of the gods themfelves, by images 
reflefted or extraded from the divine Creator ; 
which images, by an harmonic movement, are 
arranged in the mod perfed order, according to 
the properties of number. The univerfe, he 
fiys, is a copy of the Deity ; time, fpace, mo- 
tion, and matter, are the images or reprdfenta- 
tions of his attributes ; and fecoiulary and par- 
ticular caufes are refults of the numeric and har- 
monic qualities of thefe images: The world, 
■from its excellency, is the mod perfed animated 
being. To give the world complete perfedion, 
it was necelfary that it fhould contain all the 
other animals, or all the poffible forms and 
reprel'entations of the creative power, Man is 
one of thefe forms. The elfence of all genera- 
tion confids iti the unity «nd harmony of the 
nninher Three, or of the Triangle, namely, that 
wliich generates, that in which generation is 
performed, and the refult, or that which is 
generated. The lucceflion of individuals in the 

ipecies, 
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fpecles, is only a fugitive Image of the immu- 
table eternity of this harmonic triangle, a iini- 
.’verfal prototype of all cxiftcnces, and of all ge- 
nerations. 

This philofopher paints only ideas. Difcn- 
gaged from matter, he flies into the regions of 
abftraiflion ; and, loling flght of fcnlihle ohjedfs, 
he contemplates thofe of intclle£t alone. One 
caufe,'one end, one mean, compol'c the whole 
of his perceptions : God is the caulc, perfecftioix 
the end, and harmonic reprefentations the means. 
This idea is fublime ; the mode of philofophil- 
ing is noble and full of fimplicity ; but it is 
jTerfedlly vacant, and affords no objects for fpe- 
culation. We arc not pure intelligences. We 
are unable to give real exiftcnce to our ideas. 
Chained to matter, or rather depending on the 
caufes of our fenfations, it is impoffible that we 
fhould realife abftra^lions. To Plato I might 
reply in his own manner, ‘ The Creator realifes 
‘ every thing he conceives ; his perceptions be- 
‘ get exiftence : The created being, on the con- 

* trary, conceives nothing but by retrenching 
‘ from reality ; and annihilation is necelfary to 

* bring forth his ideas.’ 

Let iis, without regret, therefore, confine our- 
felves to a philofophy* more hiimlUe and more 
material ; and, keeping within the fphere which 
nature has allotted us, let us examine thofe rapid 
and daring fpirits, who attempt, though in vain, 
to fly beyond the limits of humanity. The whole 

VOL. fei. ’ *■ E of 
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of tills Pythagorean philofophy, which is purely 
intclleftual, depends upon two principles, the 
one falfe, and the other uncertain ; namely, the 
real power of abftradlion, and the natural exift- 
ence of iinal caufes. To apprehend numbers to 
be real beings ; to fay that unity is a general 
intli^ddual, which not only reprefents all indivi- 
duals, but even communicates exiftence to .them; 
to pretend that unity exercifes the adlual 'power 
of engendering another unity nearly rcfembling 
itfelf, and of creating twm individuals, two fides 
of a triangle, that can have no connection or 
perfection without a third fide, which is necef- 
farily produced by the other two ; in fine, to re- 
gard numbers, geometrical lines, and metaphy- 
lical abftraCtions, as real and efficient phylical 
caufes, by which the elements are formed, plants 
and animals regenerated, and all the phseno- 
mena of Nature produced, appears tp be a mofl: 
ablurd abufe of human reafon, and an invin- 
cible obftacle to the advancement of knowdedge. 
Befides, nothing can be more fallacious than 
fuch chimeras. Suppofing we fhould agree with 
Plato and Malbranche, that matter has no ex- 
iftence, that external objeCls arc onl^ ideal 
images of the creative power, and that we fee 
every thing 'in the Deity himfelf ; does it fol- 
low% that our ideas are of the fame order with 
thpfe of the Creator, and that they can produce 
real exiftences? Are we not dependent on our 
fenfations ? Whether the objeCts which excite 

ffenfations' 
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lenfations be real or imaginary, whether they 
exift without or within, whether it be God or 
•matter that we every where behold, is to us of 
little importance: We are not lefs certain of 
being uniformly affetfled in the lame manner 
by the fame caufes. The relations between our 
fenfes and the obje<Sls which affecfl them are 
tiecefl'iry and invariable. It is upon this bafis 
alone that the principles of philofophy ought 
to be founded, otherwife our knowledge mull 
be ufclefs and fallacious. Can an harmonic 
triangle create the fabftance of the elements ? 
Is fire, as Plato affirms, an acute triangle, and 
light and heat two properties of this triangle ? 
Are w'ater and air retStanguIar and, equilateral 
triangles ? Is the form of the element of earth 
a Iquare, becaule, being the leaft perfefl of 
the four elements, it recedes as far as poffibic 
from a triangle, withovit departing altogether 
from its elTence ? Do males and females em-- 
brace each other for no other purpofe but to 
complete the triangle of generation ? Thefe Pla- 
tonic ideas have two different alpe^ls : In fpe- 
culation, they feem to proceed from fubiime 
principles ; but the application of them in prac- 
tice leads to nothing but faife and chiklllh con- 
clufions. ^ 

Is it difficult to perceive that our ideas origi- 
nate from our fenfes alone; that the objed:s we 
regard as real exiftences are thofe concerning 
which the fenfes uniformly give the fame tefti- 

£ 2 mony; 
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mony ; that the ohjeils we apprehend as having 
a real exiftence, are thofe which are invariably 
prefented to us in the fame manner ; that the 
mode in which tliey prefent thcmfelves has no 
dependancc upon our will or inclination ; that, 
of courfe, our ideas, inftead of being the caufes 
of things^ are only particular cfiedls, which be- 
come Icfs fiinilar to the obje£ts theinfelves, in 
proportion as they are rendered more gc'ncral ; 
and, laftly, that mental abftrad:ions are only ne- 
gative beings, which derive their intclledlual ex- 
illcncc from the faculty we poirefs of confidcr- 
ing obje(2;s, without regarding their fenfible qua- 
lities ? 

Is it not, therefore, apparent, that abftraiS 
ideas can never be the principles of exiftence, or 
of real knowledge ? On the contrary, all our 
knowledge is derived from comparing and ar- 
ranging the refults of our fenfations. Thcfc re- 
fults are known by the appellation of experience^ 
the only fource of genuine fcience. The em- 
ployment of any other principle is an abufe ; and 
every edifice founded upon abftraft ideas, is a 
temple eredfcd to Error. 

In philofophy, error has a more extenfive in- 
fluence than in morals. A thing may be falfc 
in morals folUy becaufe it‘is mifreprefeuted. But 
falfeliood in raetaphylics conlifts not in mifre- 
prcfentation alone, but in taking for granted what 
has no exiftence at all. It is into this moft per- 
nicious fpecies of error that the Platonifts and 

the 
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the Sceptics have flillen. Their falfc fuppofitions 
Jiave obfcured the natural light of truth, hewil- 
• dered the reafoning i^iculties of men, and retard- 
ed the progrefs of philofophy. 

Final caufcs are employed as a fecond prin- 
ciple by Plato and other theorifts. This prin- 
ciple has even been adopted by the vulgar, and 
by fon\e modern philofophers. A moment’s re- 
fle£tioK, however, will be fullicient to reduce 
this principle to its proper value. To fiy that 
light exifts becaufe we have eyes, and that founds 
exift becaufe we have cars ; or to lay that we 
have eyes and cars, becaufe light and founds 
exift; is not this prccifcly the fame thing? or, 
rather, ai*e we any wifer by this kind of rcafon- 
ing ? Will we ever make any difeoveries by Inch 
a mode of explication ? Is it not apparent, that 
final caufes are only arbitrary relations and 
moral abftraclions, which ought to have Icfs in- 
fluence than abftradlions in metaphylics, becaufe 
the origin of the former is Id's noble and word; 
imagined ? And, though lieibnitz has emleavour- 
cd to give an elevation to final caufes, under the 
appellation of the reafonablenefs and eternal fit- 
^lefs of things, \raifon and Plato has 

reprefented them under the flattering picture of 
abfolutc perfesftion; all thefe cftbiYs are infufli- 
cient to cover their native infignificancc and 
precarioufnefs. Are we better inftruCted in the 
operations of Nature, becaufe we are told that 
nothing exifts without a reafon, or that every 

E 3 thing 
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thing is created with a view to the perfedion of 
the whole ? What is reafonablenefs or fit.iefs ? 
What is perfedion ? Are they not moral beings, 
created folely by tlie human intclled ? Are they 
not arbitrary relations which we have contrived 
to generalilc ? They have no foundation but in 
moral affinities, which, fo far from producing 
any phylical or real exiftence, change the nature 
of truth, and corifound the objeds of oiir fen- 
fations, of our perceptions, and of our under- 
ftandings, with thofe of our fentiments, of our 
paffions, and of our wills 

Much 

* The tranilator thinks it his duty to apprife the reader, that 
here, as well as in feveral other parts of this work, the author 
makes an ingenious attack againil the exiftence and utility of 
jinal Cciufes. Every philofopher will admit the abfurdity of em- 
ploying a final caufe as a phyfical principle. M. deBuflbn, if 
he meant only to expofe the mifapplication of final caufes, had 
no occafion to betray fo much warmth and anxiety about an ob- 
jcift fo apparent. But, like too many of our modern French 
writers, he fceins to ncglcd the diftindion between final and phy- 
iical caufes. Final caufos regard the defign or the utility of 
particular objefts, whether that utility relates to man, to the ob- 
jects themfelves, or to the general ftrudlure of the univerfe. But 
piivfical caufes are limited to the explanation of particular ef- 
fects, or modes of exiftence. Why were mountains, feas, or in- 
fects created ? What ufeful purpofes do they ferve ? For the fo- 
lution of ihefe, and /iniilar qucftions, final caufes can alone be 
employed. But )^f it be alked, were mountains and feas 
formed ? were inll’ds originally produced ; and hon.^ are 

their difterent fpecies propagated? Thefe are queftions purely 
phyfical. 

It may be farther remarked, that final caufes are the greateft: 
ftambling'blocks vvhicli lie in the way of atheifts and materialifts. 

They, 
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Much more might be faid upon this fubje< 3 :. 
But I pretend not to write a treatile on philo- 
fophy ; and fliall therefore return to phyfics, 
from which the ideas of Plato, concerning uni- 
verfal generation, have diverted my attention. 
Ariftotle, who was as great a phllofoplier as 
Plato, and a better phyfician, iiiftead of wan- 
dering in the regions of theory, colledls faiTls, 
and freaks in a language more intelligible. 

Matter, he remarks, which is only a capacity 
of receiving forms, affumes, in generation, a fi- 
gure iimilar to the individual which furnilhes it : 
And, with regard to animals which generate by 
the intervention of fexes, he imagines, that the 
prolific principle proceeds folely from the male *': 
For, though, in another place, when fpeaking of 
animals in general, he fays, that the female 
Iheds a feminal fluid within the body, it appears, 


They, accordingly, firain every nerve to remove them. But 
their force is fo irrefiftiblc; their numbers arc fo imnicnfc ; their 
beauties are fo Itriking, and correfpond fo intimately with the 
warm and benevolent feelings of the heart ; the concatenation 
and mutual dependence of all created beings recognifablc by 
our fenfes arc fo apparent, and fo illullrious, that no powers of 
fophiftry, no artful mifreprefentations, no llrokes of ridicule, 
will ever be able to diminifli their influence, or weaken the force 
of thofe fentlments which the Supreme Being intended they 
lliould excite in the breafts^of his intelligent creatures. Final 
caufes not only demonftraie the cxiflcnce Supreme Intelli- 
gent Power, but the infinite beneficence, and minute attention 
of th.at power to the happinefs of thofe beings upon whom Hct 
has thought proper to confer exillence. 

♦ See Arillot. de Gen. lib, i. cap. 20. and Jib. il, cap. 4. 

f 4 that 
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that he regards not this fluid as a prolific prin- 
ciple ; and yet he tells us, that the menfti'uai 
blood ferves for the formation, nourilhraent, 
and growth of the foetus ; but that the elFicient 
principle exifts alone in the feminal fluid of 
the male, which adls not as matter, but as a caufe. 
Averrhoes, Avicenna, and other philofophers who 
embraced this opinion of Ariftotlc, have endea- 
voured to prove that females have no prolific 
fluid. They alledge, that, as females are fur- 
nilhed with a menftrual fluid, which is both 
neceflary and fufficient for the purpofes of ge- 
neration, it is unnatural to fuppofe them pof- 
fefled of any other, efpecially fince it begins to 
appear, like that of the male, at the age of pu- 
berty. Bclides, they continue, if females really 
have a prolific feminal fluid, why do they not 
produce without the mtercourfe of the male, 
lince they contain the prolific principle, as well 
as the matter neceflary for the growtli and cx- 
panfion of the embryo ? This lafl: reafon is the 
only one which merits attention. The men- 
flrual blood appears to be necelTary for the 
growth and nourifliment of the foetus j but ftill 
it may contribute nothing ,to its firft formation, 
which requires the mixture of both prolific 
fluids. FemaKes, therefore, like males, may have 
a prolific fluid for the formation of the einbryo, 
as xvell as menftrual blood for its growth and 
nourifliment. The imagination is not unnatu- 
ral. 
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ral, that, as the female poflefTes both a prolific 
fluid extraded from all parts of her body, and 
likewil'e the means of expanding and nourifli- 
ing, fhe fliould produce females without any 
communication with the male. It muft be al- 
lowed, that this metaphyfical argument ufed by 
the Ariftoteliaus for proving that females are 
de’ftitiitc of a prolific fluid, may be urged as the 
ftrongeft argument againft every fyllein of ge- 
neration, and, in particular, againll that wlpch 
I am endeavouring to eflablilh. 

I.et us fuppofe, it may be faid, that the fuper- 
fluous organic particles are fent from every part 
of the body into the teflicles 'and feminal vefl'els 
of the male, why do they not, by means of your 
imaginary attradling forces, form fmall organi- 
zed bodies fiiniiar to the whole ? Why are not 
iimilar bodies generated in the female, without 
any intercourfe with the male ? If you anfwer, 
that the male fluid contains only males, that the 
female fluid contains only females, that both jrc- 
rifli for want of the circumftanccs necelfary for 
expanfion, and that, for the procreation of an 
animal, a mixture of both is reqnifite ; may it 
not be demanded, why this moft complicated, 
difficult, and Icls fertile mode of generation, is fo 
invariably preferred Iby Nature, ^hatt all animals, 
with a few trifling exceptions, generate by the 
mutual conamerce of fexes ? 

I flaall content myfelf, at prefent, with reply- 
ing, that this is the mode actually employed by 

Nature ; 
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Nature ; and, therefore, however complicated it 
may appear, it is, in fail, the moft fimple ; her 
caufe, as I formerly remarked, whatever moft 
frequently happens is, in itfelf, however it may 
feem to us, the moll fimple. 

Befides, the notion of the Ariftotelians, that 
females have no feminal Huld, cannot receive our 
allcat, if we cohfider the ftrong refcmblance of 
children to their mothers,^ and that mules, mu- 
lattpes, and mongrelg of every kind,, uniformly 
refcmblc the mother more than the father ; and, 
if. it be farther conlidered, that the generating 
organs of the female, like thofe of the male, are 
properly formed* for preparing and receiving a 
feminal fluid, wc lhail be ealily induced to be- 
lieve the cxillence of fuch a fluid, whether it re- 
lidcs in the fpennatic vcfl'els, the tefticles, or the 
ovaria, or proceeds, by irritation, from the la- 
eunx of De Graaf, which are lituated at the neck 
and near the orifice of the uterus. 

But we mull examine Ariftotle’s ideas more 
fully, as, of all the ancients, this great philofopher 
lias treated the fubjedl of generation in the moll 
extenfive. manner. He dillinguillies animals 
into three clalfes: i. Thofe that have blood, 
and, with few exceptions, propagate by copula- 
tion ; 2. Thofe that have no blood, and, being 
hermaphrodites, produce of thenifelves without 
cppulation ; and-, 3. Thofe that proceed from 
putrefaclion, and have no parents of any kinef. 
I lhail full remark, that this divifion is exceed- 
ingly 
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jngly improper : Though it be true^ that ani- 
mals having blood are diftinguifhed into male 
and female, it is by no means equally true, that 
bloodlels animals are, for the moft part, herma- 
phrodites; For the only hermaphrodites we 
know, are land-fnails and worms; but we are 
uncertain whether all fhell-animals, and all thole 
which have no blood, be alia hermaphrodites. 
Thishnuft be learned from the particular hiftories 
of thefe animals. And, with regard to thofe 
which are alledged to proceed from putrefa£tion, 
as Arillotle gives no enumeration of them, 
many objections occur ; for moft fpecies which 
the ancients believed to proceed from putre- 
faction, have, by the moderns, been difeovered 
to proceed from eggs. 

Arillotle makes a lecond divifion of animals, 
namely, into thofe which have the faculty of pro- 
grelllve motion, and thofe which have no fuch fa- 
culty. All animals who move, and have blood, 
are diftinguilhed by fexes: But thofe which^ 
like oyfters, adhere to one place, or hardly move 
at all, have no fexes, and, in this refpeCt, re- 
femble plants; and it is only, he obferves, from 
difference in bulk that they have been diftin- 
guilhed into male and female. It mull be ac- 
knowledged, that we are Hill uacertain whether 
Ihell-animals have fexes: Among oyfters, fomc 
individuals are fertile, and others not. The fer- 
tile individuals are diftinguilhed by a delicate 
edging or border which furround their bodies, 
3 and 
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and; they afe'^^allecl m Our obfefvatlons 

on this^fubjiedt are extremely limited. 

proceed. The male, according to A- 
rifttJtle,: contains the principle of motion, and 
the female ;the material part of generation. The 
orgahs deftined for this purpoih are different in 
Afferent animals. Of thefe the tefticles are the 
chief in males, the uterus in.females. . (^a- 
drupeds, birds, and cetaceous animals, have^teC- 
tides 5 'fifhes and ferpents are deprived of them ; 
but they have tviro canals for .rhe reception and 
maturation of the femen : Thefe parts, fo effential 
to generation^ are always double both in males 
and females ; aadi in the male, they retard the 
motion of that part of the blood which goes to 
the formation of femen. This he proves from 
the example of birds whofe tefticles fwell confi- 
dernbly during the feafon of their amours, but 
afterwards diminifli fo much, that they can 
hardly be difcovered. 

All quadrupeds covered with hair, and the ce- 
taceous fifties, as w^hsfles and dolphins, are vivi- 
parous : But vipers, and cartilaginous animals are 
not pihperly viviparous ; becaulb they produce 
an egg within their own bodies, previous to the 
cxcluficn of the live linimah Oviparous ani- 
mals are of two kinds; thofe whiph produce 
perfed eggs, as birds, lizards, turtles, &c. 
and tbofe which produce . iUiperfed eggs, as 
fifheisV whofe 'dggs augment and come. to perfoo- 

' 't'^peflandes dana fon tratte de kIVIanne. Path lt47' 

tion ' 
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tion after they have been depofited in the virater 
by the female : And, in every fpecies of ovipa- 
rous animals, except birds, the females are larger 
than the males, as in fiflies, lizards,„&c. 

After remarking tliefe general varieties in the 
animal kingdom, Ariftotle begins with examin- 
ing the opinion of the ancient philofophei'Sj that , 
the-feraen, both of the male and female, was 
extrafted from all parts of the body; and he 
diflents from this opinion^ becaufe, fays he, 
though children often refemble both father and 
mother, they fometimes alfo refemble their grand- 
fathers. Befides, they refemble their fathers and 
mothers in t^ie voice, in the hair, in the nails, 
and in the gait and manner of walking. Now,, 
he proceeds, it is impoflible for the femen to 
come from the hair, from the voice, from the 
nails, or from any external quality, as that of 
the mode of walking. Infants, therefore, re- 
femble not their parents becaufe the femen 
proceeds from all parts of the body, but for 
other reafons. ■ I will not expofe the weaknefs of 
thefe arguments; but fliall only remark, that this 
great man appears to have been anxious ‘to differ 
from the fentiments of former philofophers : And 
I am perfuaded, thati whoever perufes his trea- ' 
tife on vgeneriattion, iwill difeover that a ftrbng 
palfion for el^ a fyfteta different from 

that of th(^-attcieflits, ob%e8 him uniformly to 
arguments of iktle pfobabilrtyj to the 
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af proofs, when they ftand in oppofitioil 
to the ’general principles of his philofopLy, 

The lenHnal liquor of the male, according to 
Ariftotle, is fccreted from the blood ; and the 
xhenftrual fluid of the female is likewife a fecre- 
tron from the Wood, and the only matter which 
contributes to generation. Females, he conti* 
nues, have no other prolific fluid ; no mixture, 
therefore, of male and female fluid takes place s 
This notion he attempts to prove by obferving, 
that fome women conceive without pleafure; that 
few emit any fluid during the time of copula- 
tion j that, in general, thofe who are brown, and 
have a malculine air, have no eraiflion; and yet 
their powers*, of procreation are not lefs than 
thofe of a fairer complexion and more delicate 
appearance, who emit cbpioufly. »Thus, he 
concludes, women furnifh nothing for the pur- 
pofes of generation, but the menftrual blood. 
This blood is the matter of generation, and the 
male fluid contributes nothing but the form : 
The male fluid is the efficient caufe, and the prin- 
ciple of motion j it is to generation what the 
fculptoris to a block of marble ; The feminal 
fluid is the fculptor, the menftrual blood the 
marble, and the foetus the figure. The men- 
ftrual blood receives from the nude femen a kind 
of foul, which gives it life and motion. This 
foul is neither material nor immateiial, becaufe 
it Can neither aft upon matter, nor augment the 
menftrual bloo^i the only mat^ jaccef- 
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fary to generation. It is a fpirit, fays our phi- 
lofopher, fimilar to that of the element of the 
ilars. The heart is the firft produdion of this 
foul, which is the caufe of its own growth, and 
of the growth and difpolition of all the other 
members. The menftrual blood contains the 
capacities of all the parts of the foetus ; the Ibul 
or 'fpirit of t^e male femen makes the heart be- 
gin to«^, and communicates to it the powers of 
bellowing aSIion on the other yifeera ; arid, in 
this manner the different parts of the animal are 
fucceffively unfolded. All this appears clear and 
luminous to our philofopher. He has only one, 
doubt, namely, whether the blood or the heart 
is firft realized. And of this he doubted not with- 
out reafon j for, though he adopted the opinion 
that the heart received its exiftence firft, Harvey 
has lince alledged, from arguments fimilar to 
thofe of- Ariftofle, that the blood, and not the 
heart, is firft realized. 

Thus have I given ^a fiiort view of whal 
Ariftotle has delivered on the fubjeift of genwa- 
tiopj and lliall leave the reader to confider whe- 
ther any fyftem of the ancients be more obfcurc, 
or more abfurd,' than that which he has endea- 
voured to eftablilh. His fyftem, however, has 
been adopted % mail men of learning, l^r- 
vey has borrowed of Ariftotle’s notions j 
but he has ;i|fQ^Opted fome of his own, which 
are by no me^ps better ftmnded. It is not fur- 
prifing that sArift^ tUepryVtjf generation^ 

which 



which wais ^ ^efult of his fyftem of phik)fophy*i 
where form and ma are the great pWncipIes» 
where? vegetable and fenfitiye ' fouls are the 
agents^f Nature, and where final caufes are real 
bbjeftsj fhould have been received in the fchools : 
But it is not a little aftonifliing to fee a phyfi- 
cian and an acute oblerverj like Harvey, carried 
down the ftfeam, while, at the fame time, niofi; 
philofophers followed the fentiments of Hippo- 
craten-and Galen, of which we lhall afterwards 
take notice. 

We -mean not to convey a difadvantageous 
‘Idea of Ariftotle by the account we have given 
of his theory of generation. We might with 
equal propriety judge of Defcartes by his trea- 
tife on man. What thefe two philofophers 
have remarked ebhcerning the formation of the 
foetus (hould rather be confidered in the light 
of detached obfervations, or as cOnfequences 
which each of them drew from their principles 
of philofophy, than as complete fyftems. Arif- 
totle admits, with Plato, fjnal and efficient caufes : 
The latter are the fenfitive and vegetable fouls, 
that give form to matter. Which, in itfelf, is only 
a capacity of forms: And as, in ge- 

neration, the female furhifhes' the ^reateft quan- 
tity of matter," and as it was ^i%iugnarit to his 
fyftem of final caufes, thaf 'an^^|^<ft Iho^^ 
'produced by two caulija, whM bhe was fufBcient 
for tke piirpofe, he concludes, that the woman 
alone GOntaihs the nectaEiry for ^focrea- 

. -'IfeiVv- ■’ . "■'tion; 
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tion : Again, another of his principles is, that 
matter, in itfelf, has no form, and that form is 
^ being diftin£t from matter ; he therefore main- 
> tains, that the male furniflies the form, and, of 
courfe, that he contributes nothing materiaL 
Defcartes, on the contrary, admitted into his 
philofophy a few mechanical principles only. 
By thefe he attempted to explain the formation 
of the $3etus j and he imagined that he under- 
ftood, and was able to communicate to others, 
the manner in which a living organized body 
could be formed by the laws of motion alone. 
The principles he employed were different from 
thofe of Ariftotle. But both of them, 'inftead 
of direding their inquiries to the fubjed itfelf, in 
place of examining it with impartiality, confi- 
dered it only in relation to their philofophic prin- 
ciples, which could never be applied with fuc- 
cefs to the nature of generation, becaufe it de- 
pends, as has been already Ihown, upon very 
different principles. Defcartes, however, admits 
the exiftence and neceflary concurrence of the 
feminal fluids of both fexes. He allows that both 
furniSi fomething material for the purpofes of 
generation ; and that the fermentation occafion- 
ed by a mixture of the two fluids, is the caufe 
of the formation of the^ foetus. 

Hippocrates, wh,o lived about five or fix hun- 
dred years before Ariftotle, taught an opinion, 
which was adopted by Galen, and by moft phy- 
ficians, for many ages. He maintained the ex- 
VOL. II, S iftence 
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iftence of a female fluid; and even that both 
male and female had two fluids, the one flron^ 
land a^ive, the other weaker and more flug^fh 
A coicurrence of the two ftronger fluids produ- 
ced a male clrild, and of the two weaker a fe- 
male. Thus, according to Hippocrates, there 
cxill two kind of feminal fluids both in the male 
and' in the female. This notion he fupports in 
the following mann^:^ Several women who 
prc^uced girts only by their firft hufband, have 
had boys by their fecond ; and the fame thing 
has often happened to men who have had two 
wives. Suppofing this to be fa<S, it admits of 
an eafy explanation, without having recourfe to 
two diflerent fluids peculiar to each fex ; for the 
women who bad girls only by the firft hufband, 
and boys by the fecond, furni&ed a greater 
quantity of particles proper for generation dur- 
ing the firft, than the fecond marriage ; or the 
fecond hufband furnilhed a greater quantity of 
generating particles faring the time of the fe- 
cond marriage, than the firft. If, at the mo- 
ment of conception, the organic particles of the 
male are more abundant than thole of the fe- 
male, a male child is the refuh ; and, when the 
organic particles of the female moft abound, a 
female chiMis the conf^neneb ; It knot, there- 
fore, furprifmg, that the huflbgtnd fhould be foil- 
ed with fome wcffioen, and have the fuperiority 
oyer others. 

^ See t^ppocrat. >tbv iht Genidira, p. ^29*. et Hk dc Diaeta, 
p. ipS. XiUdg. Bat. tom. i* s665> 


It 
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It is farther alledged by Hippocrates, that the 
Wle femen is fecreted from the ftrongeft an^ 
moft eflential fluids of the body ; and he thuf* 
explains the manner in which the fecretion is 
performed : * Venae et nervi,’ fays he, ‘ ab omni 
corpore in pudendum vergunt, quibus dum aji- 
qu^ntUlum teruntur, et calefcunt ac implentur,, 
velut pruritus incidit, ex hoc toti corpori volup- 
tas ac caliditas accidit ; quum vero pudendum 
teritur et homo movetur, humidum in corpore 
calefcit ac diffunditur, et a motu conquaflatur ac 
fpumefeit, quemadmodum alii humores omnes 
conquaflati fpumefeunt. 

* Sic autem in homine ab humido fpumefeente 
id quod robuftilfimum eft ac pinguiflimum fecer- 
nitur, et ad medullam ^Ipinalem venit ; tendunt 
enim in hanc ex omni corpore viac, et difFun- 
dunt ex cerebro in lumbos ac in totum corpus 
et in medullam : Et ex ipfa medulla procedunt 
^iae, ut et ad ipfam humidum perferatur et ex 
ipfa fecedat ; poftquam aUtem ad hanc medul- 
lam genitura pervenerit, procedit ad renes, ac 
Enin\ via tendit per venas ; et ft renes fuerint 
Exulcerati, aliquando etiam fanguis defertur : A, 
renibus autem tranflt per medios teftes in pu- 
dendum, procedit aiitejn non qua urina, verum 
alia ipfl via eft illi contigua*,* &c.* 

It will, doubtlefs, be perceived by anatomifts, 
that Hippocrates errs in tracing the route of the 
feminal fluid. But this error efiedts not his hy- 

* See FeSut’i TraoilatioiM, tom. i. p. ttg. 

F 2 pothefls, 
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pothefis, that the femen proceeds from every part 
of the body, and particularly from the head j be- 
caufe he remarks, thofe who have had the veins 
behind their ears cut, fecrete only a weak and of- 
ten an unfertile iemen. The female likewife Iheds 
a feminal fluid fometimes within the uterus, and 
fometimes without it, when the orifice is too 
open. The male femen enters the uterus and 
mixes with that of the female ; and as each has 
two fpecies of fluid, the one ftrong and the other 
weak, if both of them furnifli the ftrong kind, 
a male foetus is the confequence ; and, if both 
furnifli the weak kind only, the refult is a fe- 
male : Befides, if in the mixture there are more 
particles of the male than of the female fluid, 
the child will referable the father more than the 
mother ; et e contra. Here we might afk him, 
what would happen, when the fluid of the one 
was ftrong and that of the other weak? I can- 
not conceive what reply could be made to this 
queftion ; and, therefore, we are warranted to 
rejeft the opinion of two diftindt fluids in. each 
fex as perfedlly chimerical. 

Let us now attend to his account of the for- 
mation of the fetus. The feminal fluids firft 
mix in the uterus, and gradually thicken by the 
heat of the mother. Th‘e mixtuire extradls the 
fpirit of heat, and, when too warm, part of the 
heat efcapes into the air. But a cold Ipirit is 
likewife conveyed to it by the refpiration of the 
mother : Thus a cold and a hot fpirit alternately 
. ..C' enter- 
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Venter the mixture, give life to it, and cover its 
tturface with a pellicle, which aflumes a round 
. figure, becaufe the fpirits ading in the centre, 
expand the matter equally on all fides. I have 
feen, fays this great phyfician, a foetus of fix 
days old : It was a ball of liquor inclofed in a 
pellicle. The liquor was reddifli ; and the 
pelRcle was interfperfed with red and colourlels 
veflels.-. In the middle of it there was a {mall 
eminence, which I apprehended to be the umbi- 
lical velTels, by which the foetus receives nou- 
rifliment and the fpirit of refpiration from the 
mother. A fecond covering or pellicle gradu- 
ally forms above the firft, Abundance of nbu- 
rifliment is furniftied by the menftrual blood, 
which coagulates by degrees, and is converted 
into flefti. This flefh gradually articulates as it 
grows ; and the fpirit beftows upon it this form. 
Every part alTumes its proper place ; the folid 
particles unite ; the moift particles aflbeiate by 
themfelves ; every thing fearches for what 
is analogous to it; and, in fine, the foetus 
by thefc caufes and means, is conlpletely formed. 

This fyftem is more rational, and lefs obfeure 
than that of Ariftotle ; becaufe Hippocrates en- 
deavours to explairj every particular appearance, 
and borrows one gerfcral principle only from 
the philofophy of his times, namely, that heat 
and cold produce fpirits, and that thefe fpirits 
have the power of arranging and of beftewing 

F 3 figure 
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figure upon matter. He treats his fubjed more 
likea pbyfidan than a philofopher ; but Ariftotle 
explains the phenomena of generation more as 
a metaphyfician than a naturalifi. It is for this 
Teafon that the errors of Hippocrates are parti-? 
eular and lefs apparent, and that thofe of Arif? 
totle are general and evident. 

Thefe two great tnen have each had their fol-* 
lowers. Almoft all the philofophers^of the 
fchools adopted Ariftotle’s theory of generation, 
while moft phyllcians adhered to the theory of 
Hippocrates; and, in this manner, 17 or 1 8 cen- 
turies paired without the appearance of any thing 
new upon this myfterious fubjed. 

At laft, upon the revival of literature, fome 
anatomifts began to inveftigate. the nature of ge- 
neration ; and Fabricius ab A^uapendente was 
the firft; who thought of making a courfe of ex- 
periments upon the impregnation and expanfion 
of the eggs of fowls, the fubftance of which we 
ihall lay before the reader. 

He diftinguilhes the matrix of a hen intoi 
two parts, the one fuperior, and the other infe- 
rior. The fuperior part, which he calls the 
ovarium, is an afiemblage of a great number of 
fmall yellow <^gs, of a round figure, the fizes 
of which vary from that of a muftard feed to, 
that of a walnut. Thefe eggs are attached to. 
one another by fppt-fialks, and the whole fome- 
.what refembles a buiKhnf grapes. The finalkA 
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eggs are white, and they turn yellower in pro- 
I portion as they increafe. 

Having examined thole yellow eggs imme« 
diately after a communication with the male, he 
could perceive no fenlible dii&rence; he faw 
none of the male femen in any part of the eggs: 
He therefore concluded, that the whole eggs, 
and even the ovarium itfeif, were rendered fer- 
tile by^a fubtile fpirit which ilRies from the male 
femen; and, he adds, that, in order to prevent 
the efcape of this fecundating ipirit. Nature has 
placed, at the external orifice of the vagina of 
birds, a membranous valve which permits the 
feminal fpirit to enter freely into the yaginS, 
but prevents its return. 

When an egg is detached from the eommon 
pedicle, it gradually defcends, through a wind- 
ing canal, into an inferior part of the matrix. 
This canal is filled with a liquor very fimilar to 
the white of an egg. It is here that the egg 
receives its white liquor, the membrane in which 
it is inclofed, the two cords ( cbalavux ) that run 
through the white, and join it to the yolk, and 
the Ihell which is fuddenly formed immediately 
before exclufion, Thefe cords, according to 
our author, are the part of the which is im- 
pregnated by the feminal fpirit of the male; and 
it is here alfe tba|; the rudiments* of the foetus 
firft appear. The egg is not only the true ma- 
trix, or the place where the chick b formed, but 
the whole bulinefs of generation depends upon 

F 4 it. 
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it. The egg i$ the great agent in generation j 
it furniflies both the matter and the organs. 
The fubftance of the cords is the matter of 
which the chick is formed; the white and the 
yolk aQbrd it nouriihment; arid the feminal fpi- 
jit of the male is the efficient caufe. This fpirit 
communicates to the cords, firft, an alterant 
quality, then a forming quality, and, laftly’, a 
power of augmenting, &c. 

Thefe obfervations of Fabricius, it is apparent, 
lead not to any clear idea of generation. At the 
fame time that this anatomift was making his 
efxperiments, which was about the middle of the 
fifteenth century, the famous Aldrovandus* 
made fome remarks « upon eggs. But, as Har- 
vey properly obferves of him, he followed more 
the authority of Ariftotle than of experiment. 
The defcription he gives of the chick in the egg 
is by no means ei;a£t. Volcher Goiter, one of 
his pupils, fucceeded better than his matter; this 
writer, together with Pariianus, a Venetian phy- 
ilcian, have each given defcriptions of the chick 
in the egg, which Harvey prefers to all the 
others. . 

This celebrated anatomitt, who firft difcover.. 
ed the circula^^ of the blood, has given an ex- 
cellent treatife on generation. He ttouriffied 
about the middle of laft century, and was phy- 
iician to Charles I. of England. As he was 
pbliged to follow this unhappy Prince during his 

4 Seftbis Oroithologta, 

misfortunes. 
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misfortuneSj he loft, among other papers,' what 
^e had written concerning the generation of in-*- 
fe<fts; and it appears, that he compofed front, 
memory, his treatife on the generation of birds, 
and of quadrupeds. I fliall give a fliort view of 
his remai-ks, of his experiments, and of his 
theory. 

Harvey alledges, that men, and all other ani- 
mals, proceed from eggs ; , that, in viviparous 
animals, the firft produce of conception is a kind 
of egg ; and that the only difference between 
the viviparous and oviparous is, that, in the for- 
mer, the foetufes begin to exift, increafe, and 
acquire their full growth in the uteruSj but thaf, 
in the oviparous animals, the rudiments of the 
foetufes begin to exift in the body of the mother, 
where they are in the form of eggs; and it is 
only after their exclulion that they become real 
foetufes. And it deferves to be remarked, fays 
he, that, in oviparous animals, fonie retain their, 
eggs till they be perfeft, as birds, ferpents, and 
oviparous quadrupeds ; and that others exclude 
their eggs before they are perfect, as fifties, cruf- 
taceous and teftaceous animals. The eggs laid 
by thefe creatures are only the rudiments of eggs, 
which afterwards acquire mett^anes and a 
white, and attraft novfriftiment from the matter 
with which they are furrounded. There are even, 
he adds, infeds, caterpillars, for example, which 
are only imperfedl: eggs ; they fearch for their 
fiouriftiment^ and, at the end of a certaiii time, 

they 



^ EXAMINATiaN OF 

they arrive at the ftate of a chryfalis, which is a 
perfe^ e^. Another di^rence may ftill be re-** 
marked in oviparous animals : The eggs of.hens, 
aud other birds, are of all different fizesj but 
thofe of hdies, frogs, See. which lay them before 
they are perfe^, are all of the fame fize. He 
indeed obferves, that, in pigeons, which lay two 
eggs, all the fmall eggs that remain in the ova- 
rium are of the fame bulk ; and that the two only 
which are next to be excluded exceed the fize 
of the reft. The fame thing happens in cartila- 
ginous fifties, as in the ray, which only brings to 
maturity two eggs at a time, all the reft being of 
different fizes, like thofe of the hen. 

He next deferibes^ anatomically the parts ne-i- 
ceffary to generation ; and remarks, that the fi-. 
tuation of the arms and vulva in birds differ from 
thofe of all other animals, the anus being placed 
before, and the vulva behind*. And, with 
regard to the cock and all fmall birds, he al- 
ledges, that they have no proper penis, and that 
.they generate by rubbing, without any intro- 
miffion. But male-ducksj geefe, and oftriches, 
are amply provided with this inftrument. 

Hens produce eggs without the intervention 
of the cock but, though perfect, they are 
fewer in number and lanfertile. He credits 
not the common opinion, that a few days inter-; 
courfe with the cock are fufficient to impregnate 

the eggs which a hen wiU lay during the year ; 

* MoH of thefc fafls are taken from AriHotle, 


but 
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but he acknowledges, that he feparated a hen 
yrom the cock for 20 days, and that all the eggs 
flie laid were fecundated, As long as the egg 
remains attached to the ovarium, it is nouriflied 
by the veflels of the common pedicle; but, when 
it feparates from this pedicle, it receives the 
white liquor and the Ihell from the matter with 
which the canal of the uterus is filled. 

The two cords ( cbalaza ) which Aquapen- 
dente confidered to be the germ, or part produ- 
ced by the male femen, are found in unimpreg- 
nated, as well as impregnated eggs ; and Harvey 
properly obferves, that thefe parts neither pro- 
ceed from the male, nor receive the impregna- 
tion. The part of the egg which receives the 
impregnation is a fmall white circle fituated up- 
on the membrane that covers the yolk, and ha$ 
the appearance of a cicatrice about the fize of a 
lentil. Harvey likewife remarks, that this ci- 
catrice is found in all eggs, whether they be fe- 
cundated or not ; and that thofe are deceived who 
imagine it to be produced by the feed of the 
male. It is of the fame fize and form in frefli 
eggs as in thofe which have been long kept. 
But, as foon as the procefs of hatching is begun, 
whether by means of artificial heat, or by the 
heat of the hen, this (mall mark or cicatrice gra- 
dually augments and dilates, like the pupil of the 
eye. This is the firft change, and it is vifible 
§fter a few hours incubation. 


When 
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When the egg has been heated for 24 hours, 
the yolk, which was formerly in the centre, rife^ 
towards the ca^uty at the thick end of the egg. 
This cavity continues to enlarge by the evapora- 
tion of the more fluid part of the white ; and tho 
heavieft part of the white falls down to the fmall 
end. The cicatrice or fpeck on the membrane of 
the yolk, is elevated along with it, and applied it- 
felf to the membrane which lines the cavity at 
the thick end. This fpeck is now as large as a 
pea; and. a white point is diftinguifiiablc in the 
middle of it, with feveral circles, of which this 
point appears to be the common centre. 

At the end of the fecond day, thefe circles are 
larger and , more conlj^cuous, and they divide the 
Ipeck fometimes into two, and fometimes into 
three parts, of different colours. A fmall external 
protuberance likewife appears, which nearly re- 
fembles a little eye, with a white point or cata- 
rafl: on the pupil. Between the circles, a liquor, 
as tranfparent as cryftal, is contained by means of 
a very thin membrane. The fpeck, which is 
now become a kind of bubble, or liquid globe, 
appears as if it were fituated in the white, rather 
than on tl|e membrane of the yolk. On the third 
day the tranfparent liquor, as well as the mem- 
brane in which it is inclofedj is confiderably aug- 
mented. . On' the 4th, a fmall line of blood, of 
a purple colour, appears on the circumference of 
the bubble ; and at a little diftance from the 
centr^, we perceive a dot or point, of a bloody 

colour, 
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\polour, which beats like a heart. - It is vifible at 
every diaftole, and diiappears during the fyftole. 
•From this animated point two fmall bipod-veflels 
ilTue, and terminate in the membrane which con- 
tains the tranl'parent cryftalline liquor. Thefe 
blood'Veflels fet off from the fame place, nearly, 
in the fame manner as the roots of a tree fet off 
from the trunk j and it is in the angle which 
thefe roots form with .the trunk, and in the 
middle of the liquor, that the animated point is 
lituated. 

Towards the end of the> fourth, or beginning 
of the fifth day, the animated point is fo much 
enlarged, that it has the appearance of a fmall 
bladder filled with blood; and, by its contra£Uons 
and dilatations, it is alternately filled and emp- 
tied. On the fame day we diftindlly perceive, 
that this bladder is divided into two parts, each of 
which dilates and contradls in the fame manner. 
Round the fhorteft of the blood-veflels deferibed 
above, a kind of cloud appears, which, though 
tranfparent, obfeures the view of the veflel. . Eve- 
ry hour this cloud becomes thicker ; if attaches 
itfelf to the root of the blood-veffel, and feems 
to depend from it like a fmall globe. This globe 
extends, and appears to divide into three parts, 
one of which is glpbtilar, and larger than the 
other two ; and here we perceive the rudiments 
of two eyes, and of the whole head : And, at 
the end of the fifth day, we fee, in tlic remain- 
der of this lengthened globe, the beginnings of 
the vertebrae. 

On 
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On the fixth day, the parts of the tead ai*e 
more apparent. We diftinguifli the coats of the 
iyes, the thighs, and wings; and then the liver, 
the lungs, and the beak. The foetus now begins 
te iftove and to ftretch out its head, though no- 
thing but the vifcera are yet formed ; for the 
thorax, the abdomen, and all the external co- 
verings of the fore part of the body, are ftill 
wanting. At the end of this day, or the begin- 
ning of the fevehth, the claws begin to be vi- 
able ; the chick opens and moves Its beak ; and 
the anterior parts of the body I)egin to cover the 
vifcera. On the feventh day, the chick is en- 
tirely formed ; and from this time till it ifliies 
from the egg, nothing happens but an expanfion 
of all the parts it acquired during the iirft feven 
days. The feathers appear on the 14th or 15th 
day ; and, on the 21ft, the chick efcapes from the 
egg, by breaking the Ihell wnth its bill. 

Thefe experiments of Harvey appear to have 
been made with the greateft exadnefs and fide- 
. Kty. We Ihall afterwards, however, demonftrate 
their iraperfedion, and that the author has pro- 
bably fallen into the common error of making 
experiments, with a view to eftablilh his favou- 
rite hypothefis, that the hrll animated point 
vrbich appeared was the heart. But, before pro- 
ceeding to this objed, it is proper to give an ac- 
ebunt of bis other experiments. 

Every body knows the numerous experiments 
made by Harvey upon female deer. They receive 
13 the 
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‘ the male about the middle of September. A 
few days after copulation, the horns* of the ute- 
. rus appear to be thicker and more fiefhy than 
ufual : They are at the lame time, inore lax and 
flabby ; and, in each of their cavities, five ca- 
runculse, or foft warts, appear. About the 26th 
or 28 th of September, the uterus is ftlK thicker; 
theT five carunculjE are fwelled nearly to the fize 
and form of a nurfe’s nipple. On opening them 
with a fcalpel, they appeared to be filled with an 
infinite number of white points. Harvey pre- 
tends to have remarked, that, neither now, nor 
immediately after copulation, had the ovarium 
fuffered any change j and that he never could 
difcover, after repeated trials, the leaft drop of 
male femen in the uterus. 

Towards the end of Odober, or the beginning 
of November, when the females were feparated 
from the males, the thicknefs. of the horns began 
to diminifh ; the internal furfaces of their cavi- 
ties were fwelled, and leemed to be glued toge- 
ther. The carunculae ftill remained; and tho^ 
whole refembled the fubftance of the brain,, be- 
ing fo foft that it could not be touched. Har- 
vey tells us, that, on the 13th or 14th of Novem- 
ber, he perceived filaments, like thofe of a fpi- 
der’s web, which traferfed the cavities of the 
horns f and even that of the uterus itfelf.* Thefe 
filaments arofe from the fuperior angle of the 

* Two fiefhy proceHTes, one of which iffues from each fide of 
t\it fundus uurt/m the form of liitlc ^firns, and aro remarkably 
large in fome quadrupeds. 

horns. 
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horns ^ and,' by their number, formed a kind ot 
membrane or empty coat. A day or t'vo after-s 
wards, this coat or fac was filled with a white^ 
aqmK>as, vifcid matter, and adhened to the ute- 
by means of a kind of mucilage; and thd 
adhefion was moft fenfible at the fuperior part of 
the uterus, where the rudiments of the placenta 
began then to appear. In the third month, this 
lac- contained an embryo of two fingers breadth 
in length, and alfo an internal fap, called the 
amnios, inclofing a tranfparent cryftalline liquor, 
in which the foetus fwam. The‘ foetus, at 
firft, was only an animated point, like what ap- 
peared in the hen’s egg. Every thing now pro- 
ceeded and terminated in the fame manner as 
defcribed with regard to the chick, with this on- 
ly difference, that the eyes of the chick appear- 
ed much fooner than thofe of the deer. T he ani- 
mated point was vifible about the 19th or 20th 
of November. A day or two afterwards, the 
oblong body, which contained the rudiments of 
the fcetus, made its appearance. In fix orfeven 
days more, the foetus was fo compjetely formed, 
that all its members, and even its fex, were dif- 
tinguifhable. But the heart and vifcera were 
flill bare; and it was not till a day or- two after, 
thSit they were covered wiih, the integuments of 
the abdomen and thorax. This is the laft work, 
the fluting of the edifice. 

From thefe experiments upon hens and deer^ 
Hafyey concludes, that all feftiale animals haye 

eggs;* 



D f^'F FR E- km ^ / ' 

..^ '.* ■'■ » 

eggs } tljat itt thefe eggs a’feparatiori of a tra^Q>a> . 
rent cryftalline liquor, contam^ in a fac 
fiios ^ takes ,|^lacei and that another external fac 
f chorion ^ in^fes the whole liquors of the egg j 
that the firft thing which appears in the ciyftal- 
line liquoit is an animated fanguineous point j 
and, finall^/ that the formation of viviparous 
animals is efllfte^djin the fanae manner as that of 
the oviparous : The ' following is the account 
which he giv^s of the generation of both. 

Generationjt he ohferves, iS” an Operation of 
the utcruS v.ah)ne ; for not a drop of the male fe- 
men ever enters it. The uteins oonceiveS’ by a 
kind of contagion, communicated to if by the 
femen of the male nearly in tlie^lkme manni^ as 

the loadftone communicates a magnetic virtiie to 
iron. This male contagion afks not only on the 
uterus, but on the whole body pf The female, 
which is entirely fecundated, thOugh the u|^8 - 
alone poflefles the faculty of conception, ‘in The * 
fame manner as the brain has the foje ppWet :bf ■ 
conceiving idws. The' ideas conceived by the' 
brain are iimildr to the imajg^s of the objiSilS 
tranfmitted to it by the fenfes T and* thet^tbs* 
which may be regarded'as the Ideaftof tbe-titeTUS, 
is fimilar to that by which it i8"prody|i^ T|iis 
is the reafon why childmn refe fa^ 

thers^ &c. ’ ” '"a 

1 will follow the fyitem of b^ 
farther : What has been' ^id Is lufficm 
able the reader to form judfemenl.^^^^^ 
have remarks of importance to make cohcernl^^ 

VOL. II. ':,’hi8'-' 



. He, jbas repr^^eated them in a 
, manner ike lapd; piauCtble and iniinuating. He 
apjpear^ tbkaye repeated them often, and tfp have 
eveiy neceflaiy precaution, to avoid tallacy 
decepdonf a^d of courie ^e are led to 
||iink that he has ieen evej^ thing which pofli- 
■ ply could be difeov«ed. Uncert^ln^ and ob- 
Icurity, howevei^i, are percej^tij^lpi, his defcrip- 
tipns, His obfervatioris ^ relatea from memo- 
ry j and, he feems, though he often maintains 
ihe cbhtrary^ to have made Ariftotle, more than 
ex^nence, his guide } for he has %en every 
tlung in eggs^ and yejy Httk more than was 
ihentionedl by that, philpfopher. That the moft 
material of his’ipl|j^vations were made long be- 
fore his own ti^fv ^v® &^tll l>e convinced by at- 
tending tp w^hat fpllows; 

that the cords (cbalaza) in 
cg^/Were of hp ufe in the generation of the 
cWck,: * ad princ^ Imei grandines 
* ^h®!r®nt, nil cohferunt ad generationem, ut qui- 
f^dam jfufpicantur*^^ Parifenns, Volcher Goiter, 
i^^pendente, 8?c. had rema fmall ci- 

c^Mce, Aquapendente be- 

lieved it to %, of hpufei^^ ^ Parifanus main- 
tained that ^ ft by the male femen, 

at kafti ^at thp ^hke point in the middle 
of the cicatrice the femen oP the male, and 
ittati|yras the imdimehtsof * Eftque,* 

iilttd g^hfeihea tenuifBma tu- 

* nica 



^ riica abdadUm>qiK)d "ifubft^^^ 

* bus toti ovo nnembranis/ &c. 

difcQvery prbp’er Vo tbflfifts iti Hs te- 

markibgVhbiejjifte^^^ to^ cicatrice, both in 
fecundated and utifecan^ated eggaVi^^ the other 
writers had obftryed, aS- weif as he* the di- 
latation of the circles, and the growth of .the 
white poihti^ T’hefe are aU the remarks Harvey 
has made in his aecpunt pf the two firft days of 
incubation ; what he mentions concerning t!hc 
third day* is a repetitibii only of wrhat Ariftotle 
delivers in the iixth bobk and fourth chapter of 
his hiftory of animals : * Per id^tempus aj^endit 

* jam vitellus ad fliperiorem partem byi acutio- 

* rem,. ubi et principium bvi^^ et fatus ej^iu- 

* ditur j, corque iplum appisnel inUibumine fan- 

* guinei pundti, quod pun^um falit et rtiovet fe- 

* fe initar quafl animatuin ; ab eameatus yena> 
‘ rum fpecie duo, fanguitie pleni, hexuori,tqui, 

* crefcente foetu, fehintur in utraimque tuhicam 

* ambientem, ac membrana ;^pguiaeas fibras ha- 
‘ benseo tempore albumen bqntinetlfub meatir 

* bus illis venarum fimilibus ; 'ac pauld' pb!l 'dif- 
‘ cernitur corpus puMam ihitio, binhinb et cSn- 

* didum, capite ctm^icup, afqufe’ m eo ocuKs 

* maxime tiirgidis qid; <Ku he p^ ifeiro 

‘ enim paryi .fiuttt aac^ c^^ 

* corporis inf^ore- nullum tetat membrum per 
‘ initia, qijbd refpordeat 

‘ autem illi qiu a cof^ pc|d^ 

a « cumdantem 
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f W tehdit, alter ad I«te- 

fays that the yolk 
riitw^the fmalli end of the e^g, concludes that 
h|;had feen jnothing hiihfelfy but he had re- 

rceived his information firdm fome other pretty 
accurate obfeiryer. ' In this accufation, Harvey 
evidently injures Ariftotle i for the rifing^pf the 
yolk to either pnd, depends folely upon its. pofi- 
ti|kn during the time of incubation j for the yolk, 
f^ihg lighter than the whUe/. uniformly mounts 
to the, tpp, whether the large or the fmall end of 
' the e^ he uppeerhofl* This obfervation we owe 
to William Langley, a phyfician in Dordrecht, 
who made expelt^ents on the hatching of eggs 
in the year; f 655, about twenty years before Har- 
vey’sfipae'^.^; 

i ;But^ to return to the paflage we have quoted. 
It j iS^apparent, that the cryftalline liquor, the 
animated point, the two circles, the two blood- 
yelTels, &c.;are deh^ibed by Ariftotle in the fame 
i||anner its they ^^^ W by Harvey. This 

ahat^inid: inainhuns, that the animated point is 
the heart, th,a>t the heart Is the firft pirt of the 
ftehis which isTorrned,' and that the vifcera and 
other nEi^herafucceed. All thefe circumftances 
have been ih^tipn^,by”Ari^ and feen by 
Parvey ; and yet that the heart is JBrft formed is 
!j>y no mf ahs ppnfo^^ To be alTured 

VytiSfe Laagiey Schradno, Amft. 1674. 

of 
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of this fea, we have drily to^tcgidtt the IMie'ex- 
periments, of to read -with attention thofe . df 
■ Malpighius % which tyere made ;^ut 5.0 years 
afterthetrials bfHarveyi 

Malpighius carefhily; e:sairiiried the cicatrice, 
which is the eflential part of tfie egg j he fband 
thaj it was large in impregnated eggs, and fmall 
in thofe which had received no impregnation/^ 
and he ’difcoyered, that, dn , eggs which had ne- 
ver been fat upon by ;fKe hen, the white poiift, 
mentioned by Harvey as the fi, rift part that be-' 
comes animated, is a firiaU purfe or bubble fwim- ^ 
ming in the liquor bounded by the firft 
and that the embryo is vifible in the centte of 
this purfe. The. membrane dl the pUrfe, which 
is the amnios, being exceedingly thin arid tranf- 
parent, allowed him to fee the foetus diftindlly. 
Malpighius, from this firft obfervatJon, concludes 
with propriety, that the foetus exifts in theiegg 
before incubation, arid that. the rudiments bf^he 
embryo are even then deeply rooted. It is un- 
neceflaryto mehtipn horir much this experitnent 
differs from the opinion of Harvey ; for he had 
obferved nothing foriped, during, the two firft 
days of incubation ; an<},; Jn h|^%eftimation, the 
firft veftige of a, foet^s is the tapinilited point, 
which appears riot till the third day,’ ■ But Malpi- 
ghiqs difcpvered that the rudirrieriterif the^ 
foetus exift before incubktipn is cpriimi^eed. 

After afcertaming ahia Important faS, Mal- 
pighius procee(^d, to. examine the cicatrice of 

* Malpighii in ovo. ' 

0 3, . , rinim- 
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: ■ ais- ;''ifiWteerf^:'' 

in';thfc»fe; fh;^-%'ave re- 
- Its' majglft- Is ' 'oft-ett 

S ^ia4*an4 its in 

Ii 5 i^ i^^8i Nsar^iifeMeeotre, in place of a 
inchjfdiftg a globular 

rnole Or uno]:gatsi]^li>ro^i Wbibh^ S«^a opened, 
pre&nta ^bc^ing ^ or arrangement 

Ojf ij^-tS > It ltas:^iy ib^a; appendages, filled with 
'tiffick: f b^ > tt^an^s^eiii ■ licj^dr ; and th is un- 
^iWmed mai^^ ahd enveloped in fe- 

vcral ooheentric Hrclos.' '';■. . ^ 

> * ' After fix cicatrice is cqn- 

fidcrably- ‘entarged ^ >artd^ in its cefitre, a bubble 
" 6r ^globule ^ by lhe amnios is eafily di- 

ftinguilhabfe.’; ‘^is globule is filled with a fluid, 
in the thiddki Of Which the head and back-bone 
Of'^Ue chick Vifibly appear. Siic hours after, 
hvery thing is enlarged^ - and, of courfe, more 
‘aiptrenr to the eye. . In fix hours more,' that 
is, 1 8 hours after jthe coihmencement of in- 
Oubafiofiv-the^^ h the fpine is 

ieiigthehcd ^ and at. tlfe end. of hours, the 
lieMd of the chkk appears in a bended pofture, 
and .the fpine^l^^ k ^itifh co^ The ver- 
tebrai are' ranged on eacb fide' ©f ’* the fpine, like 
firtali glObuli^ ^ and* the lame time, 

: the win^ be^n to at^ the head* neck, 

•'airfe;"jeagihehh<^^'-’ - At- the ; -end ■' of 30 
' nothing now hj^pears ; but att the parts 
" are i^nJai^Od, and e^if^ly tho^^^^ Kbuud 
this membrane may he' remark^ umbilical 
. V . - veflejj* 



veffels, whicb a|e of. a. dark eolpiir. In 38 ho&i^, 
the ehkk has acquired ; its 1)^4 

■ is very lar^, and tfcree xelJclea ap|k^ 4 ^^ fiiri 
rounded wlth 'metfib^anes,; like’«w^i4u- 

clude the fpine of thi back J through 0'^h^ 
however^ the vertebrja'atlllhli 
end of 40 hours, it wai^^Uiirahle to obM^j^j 
continues Our author, the i^ilck Eving iii vthe 
centre of the liquor of the amnios. The back- 
bone jvas increafed, the head t^as . bended, the 
veficles of the brain, vr^e left bafe, the rudi- 
ments of the eyes appeared, t|^, bean beat^ and 
the blood circulated. Here Ms^^us deferibes 
veEels and the circulation of the blOod ; and he 


thought, with reafon, that, though the heaft did 
not beat till 38 or 40 -hours after incubation was^ 
begun, it nevertbelefs exifted before, as well as 
the other parts of the chick. But, on examin- 
ing the heart in a dark chamber, he obferyed 
nothingdike luminous fparks iEuing from as 
Harvey Teems to infinuate. 

Ac the end of the fecond day, d>e fcetus ap- 
peared fwimming in the liquor of the amnios. 
The head, yi^hich feemfd to <^pmp9^d of ye- 
ficles, was bended ; J the back-bpne and yi^e- 
brae were - let^thened j the hejurt, which bung 
out of the breaft, beat three tinlesr fucc 
becaufe the fluid it is puihed from the 

auricle into the veat^tes, from the ventricles 
into the arteries, aod^ fiaftly, ipto the umbilical 
veflels. He femarksi. that, haying fejparateE 

04 chick 



cnick from the egg, the motion of 

the ^heartVcpntinued fc^ a whole , day^. In 14 
honravmofe, or 62 hours frOto the beginning of 
ijStef^ation, the chick, though ftronger, remained 
its head ben4^|[ in the liguor of the 
aUnioips. yeitts apdvai'teries were, perceived 
ih' .-the brain j, an^: the lineaments of the 
eyes, and of the fpinal marrow, appeared^ "At 
the, end- of three, days, the body of the chick 
i^^i^ooked* ' B^ide the two eyes, five veli- 
hlied with liquor,^ appeared in the head; 
the rudiments of the' thighs and of *the vrings 
were'^difcernil:^|' the body began to take on 
fiefh V and the pupil^^ of the eyes, and likewife 
'the ,^ryftanine and vit^^ humours, were dif- 
tinguilhable.: At. the termination of the fourth 
day, the veficj'es of the brain were nearer each 
other ; the procefles of the vertebra: were long- 
er ; the wings and thighs had become ftronger. 
In proportion as they grew longer ; the whole 
body was covered with un£luous iHfefti ; the 
limbilical veflels had pierced through the abdo- 
men ; and the heart was concealed within the 
hreaft, which was jndw fhut up by a thin mem- 
br^ie. On thhftfth, h,h!| th^ ^tid of the fixth 
dayy the veficles of the brain began tp be covered; 
the , fpinal nja^ow, which,’’ Was now more folid, 
was divided into two parts; ■ a,nd advanced along 
the trunk; the thighs 3 hd;:!Win^ were longer^ 
ahdi06 wings were unfoMpd ; the abdomen was 
Ihi^ and tuinified ; the liver was diftinfifcly vifible. 
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and h pi' a, dafk cptbjjri the two ventndes 

of the heart heat j the the chick wa§ €^ 

•vered wit,h.ikin j ^and the points of the featneca 
began to appear. ; On the feventh day, the head 
was very la^ge ; , the. bphi was covered with its 
membranes j the beak. appeared between tSe two 
eyes; the wings, the thigh^ and the legs, had 
acquired their perfefi forini the heart feeiihed 
to be cerapofed of two ventricles, like two „ con- 
tiguous globules,- united at their fjE^erior^p 
with the auricles ; and' two fuccemtO pulfeslvere 
remarked both in the yenti-lcles and auricies, as 
if there had been two feparate^j^its, ' 

But I will follow Malpighius ho farther. , The 
remainder of the detail regards the ^rowtl^, and 
perfedion of the parts till the :chi<;|; brea^ the 
Ihell in which it is inclofed, and becomes an in- 
habitant of a new world. The heart is the lafl: 
part that aflumes its proper fi^re, by the Union 
of its ventricles, which happens not till the ele« 
venth dat. ■ 

We are now in a condition to form a diftind 
judgment concerning- the value pf Harvey’s ex- 
periments. It is probable that this celebrated 
anatomift did not ijis^f ufe 'of the microfcope, 
(which was, indeedi very Imperfedly known i 
his days,) otherwife hie never would ha^^^^ affirm- 
ed, that there -was nO difference between the 
cicatrice of impregnated and nnimpregnated 
eggs; he never would nave faid, that the femen 
of the male produced no change upon the egg, 

and 
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ufiio^ cicilftrice ; he fteyef 
idySocediiv #at nothing was percep- 
the end of the tliird day; that the 
J^^l^ed pbint ap^red hf abd that the white 
was transf^nied int the anlaiAted point ; 
^huld have perceiws^ that the white point 
was the bubble or ^lobtile wldeh contained .the 
whole apparatus of geheratioh ; and that ‘^all the 
^p^ehts ^ the foetus commenced there from 
;ijl^. meuaeht'. of'': receiving the impregnation of 
the cock ; .He would like wife have difcovered, 
that, without this impregnation, it contains no- 
tlung but an hm^med mafs, which could nAever 
become animated ; becapfe, in fa^, it Is not 
organized Uke ah animal, and becaufe it is only 
after this nsafs* which be regarded as a 

cdlleJtion of the Organic particles of the female 
fethen, is penetfa|ted by the organic particles of 
the male femef^> that an animal is formed. This 
|brmation is inftantaneous.; but the motions of 
the new animaf are imperceptihle till 40 hours 
after the procefs of iheulKition has commenced : 
He would iipfc havesaflhred us that the heart is 
fitft formed^ and that the other parts are fuccef- 
.hvHy joh^ to it byjjiiitta^pofitihh ; fihce it is 
apparent, from the . exp^mdnts bf MalpighiUs, 
.that the rudimentiof'-all j;he‘ parts are formed at 
aobee, but that they bbeopae perG^tible oOly in 
^rpportiOh as they are fbcccfflveiy unfolded ; 
fiaffly, if he had' ^en,^ 
w'buld not baye that no ira- 

f, y ■‘■'.'6 . ■ prelBon 



prelfion pf the i^ale fePd rt^ained i|i the e^, 
and that it was: only ^^iiCOatagioni that^ey 
were irfijprtgnahfidi; • - 

It is likevit^e proper whatB^ 

vey has fald concerning )|^^^^ general|ipii^ 
of the cock is by ao aaeaM - affitlfiS 

that' the cock has no peniis capable; of eriteting 
the vagina of the hen. It is 'certain, however, 
that this anSmaljriih , place of one ^enis, has, a 
couple, w^ch hoth ait the iam aSd 

this adtion is a vigorous comptemon, if not an 
adtual copulation If is by this double prgan 
that the cock throws his lemin^liquor into the 
uterus of the hen. . ? j ^ ' 

Let us now compare I^rvey’s experitpents 
upon female deer with thofe of t)e Graaff upon 
female rabbits ; and, though Be Graaff believed, 
as Harvey did, that all animals > proceed from, 
eggs, we ihdl find a great difference ip the 
manner in which thefe two anatonufts have per- 
ceived the firft^ fprination, or rather the ex- 
panfion, of the feutufes of viviparous animals. 

After excrting «every; eSbit to ptove, by ar- 
guments drawn frPm cimiparafive anatomy^^ 
the tefticles o^i Idmales arestfue oya- 

ria, Graaff exjplain»^4tc wanner* ^ which the 
eggs are detached/ ffPw pvaria, and fall into 
the relates the 

remarks he made npop a rabbit wluch he diT- 
fedied/half an jtonr The horns 


of 



^ the uterusif 4i6 faysV were uncommonly red ; 
thwe w4t no change either in the ovaria, or in 
the egga which they contained.* and there was 
n^^he leaft appearaiJee of femeh in the vagina, 
iii'ihe’ uterus, or in Fallopian tube:s. 
S^rSHavihg diiTedted^ rabbit, iiix hours af- 

ter copulation, he obferved, tfiat the follicles, or 
coilts, which, in his eftimatibn, dontain the eggs 
in the ovarium, Were become jred ; but he found 
nj^nwle femen eh^ m the oyaria or any where 
eiife Twenty hours iaher copulation, he difledt- 
ed ft third j he remarked in bne; ovarium three, 
and in the btheil live follicles much altered ; for, 
inftead of being clear and limpid^ they had 
become opaque" and reddifli. In another, dif- 
fe£ted twenty-feven^^'hours after copulation, the 
horns . of the uterus,- and the fuperior canals 
whkh terminate in them, were ftill more re,d ; 
and their extremities' embraced the ovariutn on 
all lides. In another, which was opened forty 
hdurs after copulation, he found in one ovarium 
jfevenj and in thW nther three follicles changed. 
Fifty-t\vo hours after j^eopulation, he examined 
another, Und found in Une ovarium four changed 
foiliclesi^l^d drie iU |bp|lh^ end haying open- 
ed thefe foliicjes, l^e pi^v^ed in them a kind 
;.of.'|grandul6us4i4Ubfi^i::||ii|^^^ the, 

middle, where he CoUld ^ui which 

made hitU fufpea that;^^l^^ liquor 

uihaflf contained in the foUkles, arid Which, he 
fa^^ss^lVinclbied iu -ifts own membraheS, might 

have 



• ■ ■■>*■ ■.’ 

have been difcha^ed by fomjg ^ind of ^ 

He fearched for this matfol^ in the canals which 
terminate in. the horns cif the uterus, and in th«,' 
horns therafelves| but he found nothing. He 
only remarked, thht the mefobranes which line 
the horns of the uterus . Were , much Iwelled. . In 
another rabbity diflefted three dlys after 
latidn, he obferv^ed, that the fufjerior extremity 
of the canal, which terminates in the horns of 
the uterus, ftraitly enabraced the ovarium <ai 
every fide; And, having feparated it foom,.the 
ovarium, he remarked,’ in the right ovarium« 
three follicles forhewhat larger and harder than 
ufual. After fehrch'ing, with great care, the ca- 
nals above mentioned, he dilcovered, he fays, an 
egg in the right canal, and two more in the 
right horn of the uterus, fo fmall that they ex- 
ceeded not mttftard feeds. T^ele little eggs 
had each two nvembtanes, and the internal one 
was filled with a very limpid liquor. Having 
examined the other ovarium, he found four 
changed follicles j three of them were whiter, 
and had likewife fome limpid liquor in their 
centres ; but the fourth was of a darker colour, 
and contained, ?nb ifotior, which ftisde him fit- 
fpe£t that the egg had , efeaped. He thetefore 
fearched the cOrre^Omfing eanal, and hortf 
the uterus I fietfoufld, ah tgg in the fuperior ex- 
tremity of 'tl^fhdrif, , Which was exa^iy fimilar 
to foofe he hkd the right horn. 

He ailddges, that4he Oggs^' wh^ they are fepa-, 

rajed 



iWetf ; foooi^^rtteiiDiyaip^ arr 1^, tliatt 

feefo»6Ht^if: and thia di^ere^ce in 

J«^ lmagmfes> k o^ -wfiUe in 

4d^^ya^luta, contaicdng andtiler mat^r» name- 
::^fe¥tbEe glanduloaa Ikjijior wMch' he remarked in 
fdUicles* ' ' ■/ 


- Four days afier cdj^lation^lte evened another 
. rabbit, and found in bne'ov^ttiuifii foiiTj arid! in 
tfee other three folikifis, Void Of eggs:,. In the 
^rds cof re^hdihg fo the ovaria, he found four 
on one fide, and in lAie other. Thefe 
«ggs were larger than thofe He had difcovered 
three days afteV .copulatipni. They were nearly 
of the Ike of Jhe lead-fhot iifod for fliopting 
fmall birds V and he remarked, that, in thefe 
eggs, the interior membraher was feparated from 
the exterior, and appeared as if a fecond egg 
was contained Withiii the In another, dif- 

fered; five days after copidatton, he found five 
empty follicles in the ovatia, and an equal num- 
h^ of eggs in the nteFne> to yehich’ they adhered 
very firmlyi, Thefe jgggs were as large as the 


Ihot em|)foyed: for killing hares || and the inter- 
nal men^hrane' Was foil .footd apparent than in 
the laft ex]^imenh5^: Haying opened another 
, trahbitf fix days cppdlatipn, te found in 
One of the oyaria fix dn^y .folded, hut only 
five eggs in the cotTa(ifo{iidihg $io|hr the ute- 
rus; and they feemed tp^be ail amimulated in- 
5 In the Other ovarluin, he few four 
eg a^ w foUldes, -and^ one in the 


conx- 



CQirefponding 

Cze pf the ^ 3etep ^y?;, af- 

] tei^^ copiUa4o% 

rabbit, and , 

follicles, whichj^fe fewriCT* Jlwder:^ ♦nd noeotc 
red than thofe ^ ^ 

he perceivf d tumors in dif* 

ferent parts of“ me-dtiisirus |, an|, having op®5<^ 
them,’^ tonk opt the egg8, ^^hich were as large 
as.fmall/^o/ bjul^jte. /^e internal membrane 
was more and within this 

membrane ^ &W ; nodiing jhnt a li- 

quor. In another, differed eight -days afte^- co- 
pulation, he found in the tumors or 
cells which contmn the egg ; but they adhered 
fo ftrongly ft) the i^erus, that he could not de^ 
taqh them. . In ant^ber, which be opened nine 
days aftet noindat found the; cells eon*- 

taining the eggs enlarged i; and he per- 
ceived, in the the liiquor inclofed by 

foe inti^rnal mejpbran^ # In 

another, which he -ppenj^l fos^ days after copu- 
lation, foe fnjall cloud ^Wa^K. foicker. a 
^nd formed an :l^y iUkO: a Uttlc .wofo*^ 

baftly, twely^ ct^rdation^ he dlMa^tly 

perceived till? though tw^o days 

before it W^bewvfo 

apparent, 

memhef %sv:;{ i^?tbe< regij^ < 
two red ai^d^j^O'Whifo points^ 
domen* mu4iakino#.i^ddifo:-lttbbiadce.^^ 
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teen days srfter copulation, the head o^ the foetos 
was -largevah tranrpareht ; the eyes we’-e pro- 
mineilfej the mputh Was open ; the rudiments 
of |hie ears appeared ; the bacfc-Bfepe was whitilh, 
bended towards the fternum ; and fmall 
bMod-veflels arofe from each fide of it, the ra- 
mifications of which extendi? alighg the back' 
as far as the legs : The two' red point? were con- 
fiderably enlarged* and appeared like the rudi- 
ments of the ventricles of the heart ; on each 
iiro of the red points he faw two white ones, 
which were the rudiments of the lungs. In the 
abdomen he faw the rudiments > of the liver, 
which w’as reddifli, and i fmall body twifted like 
a thread, which Was the llomaeh and inteftines. 
Alter this, till the 31 ft day, when the female 
rabbit brings forth, there was nothing to be re- 
marked but the gradual expanfion and growth 
of the parts which, were already fonued. 

From thefe experimentSj I)e Graaf concludes. 


that all viviparous females have eggs ; that thefe 
•eggs are contained in^ thp. pvaria or tefticles j 
that they cannot be feparated till they are fecun- 
dated by the femen pi the becaufe, fay^ 

he, the glandulous jiiq^fj hy .means of which the 
eggs are enabled tp i^capcv ^ follicles, 

is Snot ft^reted Hll aft^l^m^j^ye^atipn by the 
male. He .alledges, tjialsthofe^Wwd.iihagine they 
have, feep pretty large eggs jinv^hfee dfys, have 
been j becaufe, in his ppirtipm the eggs. 


thb ^l ll^ fecundated, remain, longer in the ovari- 




torn, andvitt j3ai^ of au|m 
ten times lefs thaii fornaerly, and they niefef 
•be^in.to grow till after thoir defcent from'^^'t^ 
tSvaria into the li^rus. 

By comparing thefe dhfei^atiohs of De Craaff 
ivith thofe of Harvey, perorive 

that the latter ' mifl^ the principal fa^s : 
And, though jraere are ievefal errors both in the 
reafoni’ng and in the experiments of pe Graaf^" 
this anatomift, as well as 'Malpighius, have dif- 
covered themfelyes to be better obfeiyers than 
Harvey. They agree in allTundamental points, 
and both of them contradict Harvey. He per- 
ceived not the alterations which take place in the 
ovariaj he faw not in the umrus thofe fmall 
globules which contain the materials of genera- 
tion, and which are ciriled eggs by Pe OraafT. 
He never fuipeCted that the foetus exi^^ in the 
egg ; and, though his experiments give us tole- 
rably exadt ideas condoning ^hat happens dur- 
ing the gro^h of the foetus, he furnhhes no 
information concerning the; commencement of 
fecundation, nor coheerhihg thd iirid: expansion 
of the foetus. Schrader, ^ Dutch phyllcian, 
who had a,gyeat venem^n|or Harvey, acknow- 
ledges that he cannot be 
and ^particmariy5^J^(f3hti|^^^^ 
mation ; : 

ills in 

that Jofephiof 

voti'-'ii. ■ ’-hike.'' 



that ^ knimals proceeded froii)i 
li^nWer . Imagined, that thfr tefticles of fe- ; 
j^^^/^irtamcd eggs } apd it is^as only from a 
4 OTii>arifon between the faCj ^hich he believed 
ko be formed in the jrferusr of .viviparous ani- 
mals, wittethe growA andcovsi!|ig 5)f the eggs 
itx oviparous anitol^ that he mamtained that all 
ai^mife werfe product from eggs j and even 
,fi^^is^l^|l£ a 'ropldtidn of what . Ariftotle had 
j^ beWehim*, Stetm.w^^ pre- 

. tended^ to have difcovered eggs in" the ovaria of 
■ finales. He faySj a female 

fea-dog, he pert|^^ ei^s in the tefticles, though 
tills animal be wiparoi^j apd; ^ adds, that the 
roftides of v^omepjam.8hal0gdb8 to^t^ 

, of oviparous tfiC eggs them- 

-v&iWs faU into the dt?-bnty the matter 

which they contaioV &eno firft difeovered thefe 
' fuppofed eggs j De OrfafF is willing to aflume 
‘the difeove^ to LhimJelfj *<and, Swammerdam 
warmly ;:aif|mte8\the ! with him, and al- 
ledges' that before De 

drnaiF. This ‘^^^Kter, it is true, has been ac- 
. cuifipa of affettii^^t^y things which have been 
contfa^ijaed'/bf r’^im^ . He even pre- 
;;,tendedy' ‘^dgth^^Abt be form- 

by 

{ihe ■■nmnbet;bf'i^cl^^^'--«^^ follicles‘in 

ti»‘.c^8fia. Ih;ihkbcis,^ the 

I • >^74v '■■■■ - 

'i ;• '■ ■ ejeperiments 
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expetitaents 

M'cry t, ^ and ^ iwhfeii’ s'liP: 

found fewer cg|i in the uter^ tifan. cicatrices 
in theoviiiriav Sefides, we j^^ 
what he fays cohcernic^the feparii^oh of: the 
eg^, and the nunner 'l^n^jii^tch they, ddcend 
into tlie uteiiM/|ls by ntt nti^s e^a^ j> that; no 
eggs exift in tefticles of £^alm ; t^ 
is feen in the uterus is not ah egg j and thatth<^ 
fyftems which have been deduced f^ih ^ nb'^ 
fervatiohs of this celebrated t anatomid: are. per- 
fedly chimeric^.- i v ; j: 


This pretended difcri^ry of 'eggs hi tiie tefti- 
cles of females attracted the.,a«tentioh of inoft 
anatomifts. They only foun'*:howeyer, in the 
tefticles of viy^ar6us :female% bladders. 
Thefe they hefitated not to4<mfideri^real^^^e 
and, therefore, ’^ey called the tcKicles 
and the veficles ’'TheyialTerted alfo^ 

De Graaff, that thefe ^gs differed in fize in the 
fame ovarium j that the largeft in lthe ovaria of 
women exceeded not bulh of a fmall pea ; 
that they are very ^rls ; but that 

they increafed with - ^eftS^^Jotejcourfe with 
men ; that -.not 
each oyariu^j tl 
in the e 


‘’';Stt^_^;)fepu)pd«c4’; 

male 
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fui^nce of tto 

<fgtt^ iai^l ^^ac4i^.ll ks £3^irnal parts i 'il&t 
a ^ifts not m the 

after, ii j^tfpi 'e Comprefles 

'/and exc|o|^;bfipti^^ hTarium, See, 
'^o ;|?tathmed more 
' noKHTaie^ ^^^empaitted,!^ 

a^|n!pm^j|^q.^efc^^ W^e mceived; 

pH^^ns aliptc^^tl^ of De 

' tAe/w^ of 

dW^lll^eifev^e rie^ehl^^ of the 
'.j^eatcii importahdp» And wkch ;i;j^eived milch, 
froni,the-^i^h«!ht8;pf AtaJdifbipIe Va- 
Bfnieri. ■ .-''jf-'-; '■ ,, '-r;,'^ ,■’., 

■ ' 'Malpjg^ms illl. oaturaHfts* 

^ appear to hai^ !M^^.4#h'^a^ >j^gment and 
a^p^eft .‘On the ' iubjd^ of ^^^nmtion. We 
0ii^^^hereh^vSt^ ;anAccptipt,pf ^ experi- 
rii.eO'tsaod temlirtef *'■'• ; '^/y- ''f' 



,.,„.r.„,unsi after:;mn^^^ of 

a* higher Af' oott^Wd i^ef ^ntale animals, 
ai^fcl »^^h,e tefticles of all 

.«fhether the 

||(des i^ii|(^;tit||]^imemfatane, 

- x.' 




to. 
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to the fjise jof: a dwrry, -an^; occupidf 


eft pad pf cottas o: 

feveral angular lobtes, tire j^^fitfoa of Which .h 
ver7 irregulaf^*X*^d Cjo^lred'With a cow^ 
iriembrane inti^^erf^d With "nerves aud blood- 
yelTels. The '^cm. ai»l . appe^hce of thW. yel- 
lovjr body va^ii^ cbnude^afi^^t^ different times 
W^en it exceeds not the^iSte ' <ff a grain, ol 
millet^ it is, roumiiihy ' its thbftance, iWBW’ 
cut, has a' afSiriy appearance/^ ;W often finid'an 
external c^veAbg round y^cleS .of the bva- 
ria, which confift's of rKe'i^ihe fubltence wi^ 
yellow bodies.' ■ 7 

■Wheh the yellpW Tjddy h^a become nelWyiol 
the nzeofap^a, it refembleaja pear} and, in the 
centre of itj^^erii la a fmaif cavity filled, with 
liquor. TThe thiSg may be remarked whCn 
it is as lai^'Wt a cherryl In &me' of thefe 
yellow bod,jW*»^^ft6f they have arrived at full 
maturity, Malptghius affifitta that he fawj, to- 
wards the ecnire,' a fmall egg with its appen- 
dages, about the iiip; of # 00 l^ed ; and, after 
they had dlichai^d theft:iggs, they, were fiaccid 
and empty. They i^ht^yefenahjed a cavernous 
canal; and the .void; cayitiea^^ere a8.7lafjge as 
peas. He CpM^5(^ 

" r^rvatioW of 



the egg, 
tides } ahd/^h 
formatioh^t 
the 


jbds,’t:hie-Wif- 
,tedl f6- the. 
rethieirks, 
Tdflnd in the 



bVai^rih, not the 

true Iggs ■which receive the impregnation, b' it 
ferlre only to produce the yellow bodies in which 
■ ll^ egp are formed/ Befides, though thefe yel- 
bodies are not always found in every ova- 
iium } yet we always find the rudiments of 
them. Malpighius found the marks of them in 
new-born heifers, in cows with calf, and in preg- 
nant women ; aiid, therefore, he properly con- 
cludes, that thefe yellow glandulous bodies are 
not, as De Graaff aflerts, an effe£t of impregna- 
tion. The yellow bodies, he remarks, produce 
uhfecundated eggs, which, fall" out of the ova- 
rium independent of any communication with 
the male, and alfo thofe which fall after impreg- 
nation. When the imp^egnateck eggs fall into 
the uterus, eyery thing proceeds in the manner 
deferibed by De Graaff. 

Thefe obfervations of Malpighius demonffrate, 
that the tefticles of females are not real ovaria ; 
that the veficles they contain are not eggs; that 
thefe veficles never fall into the uterus j and that 
the tefticles, like thofe of males, are only refer- 
voirs containing a liquor which niay be regarded 
as female femen in ah imperfe^ft ftate. This fe- 
men is matured in the yellow glandulous bodies, 
of which it filjs the internal cayitieS; and flows 
opt after the yellow 'bodies have/ acquired their 
^ftfize.;- ■ ■ ■ : ■ ■ 

r But, l^fQre TVe form a judgment concerning 
this iihfjprtant point, attend to the re- 

m^ks of Vaijifnieri. 


In 
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In the year 1692, yalifnieri began his expe- 
riments upon the tefticles of the fow. tef- 

. tides of the fow differ from thofe of cows, of 
mares, of fheep, of llie-afles, of female-dogs, 
of Ihe-goats, of women, and of ihoft viviparous 
animals; for they referable a fmall bunch of 
raifins, the grains of which are round and pro- 
mhient on the outfide; between thefe grains are 
fmaller ones, which have not acquired full matu- 
rity. Thefe grains appear not to be covered with 
a common membrane. They are, fays he, 
analogous to the yellow bodies obferved in cows 
by Malpighius ; they are round, and of a reddifh 
colour; their furface is interfperfed with blood- 
veffels, like the eggs of viviparous animals ; and 
the whole grains together form a mafs which is 
larger than the ovarium. With a little addrefs, 
thefe grains may be feparated from the ova- 
rium, and ^ch of them, after feparation, leaves a 
nitch or depreffion. 

Thefe gland ulous bodies are not of the fame 
colour. In fome fows they are more red ; in- 
others more clear; and they are of all lizes, 
from the fmalleft feed, to that of a raifin. On 
opening them, a triangular cavity appears, fill- 
ed with a limpid liquor, which coagulates with 
heat, and becomes* white, like that which is 
contained in the yeficles. Valifrfiet^ expected to 
find the egg in fome of tfiefe cavities : But in 
this he was difappointed ; tltpugh he made a 
careful fearch into all thg: glandulpus bodies of a 
H 4 number 



fiumbef ammals, he could 

ncy^.diicpver the egg, which Malpighius vi- 
firipii^ he once or twice found. 

.X|n4er thefe glandulous bodies, the veficles of 
ovarium appeared. They were more or lefs 
numerous, according as the glandulous bodies 
were larger or fmallerj for, in proportion to the 
largenefs of the. glandulous bodies, the veficles 
diminifhed. Some veficles were of the fize of a 
lentil, and others exceeded not that of a millet 
feed. In the tefticles, when raw, from 20 to 
35 veficles might be reckoned ; but, when boiled, 
a much greater number appear, and they are To 
firmly attached, that they cannot be feparated 
without breaking fome of them. 

Having examined the tefiicles Of a young fow, 
which had never brought forth, he found, as in 
the others, the glandulous bodies ; and their tri- 
angular cavities were likewife filled with lymph; 
but he could not difeover any eggs either in the 
one or the other. The veficles of this young 
ibww;ere more numerous than in tbofe which had 
brought forth, or thofe which were impregnated 
at the time of examination. In the tefticles of 
another fow, which was far advanced in preg- 
nancy, Valifnieri found two of the largeft glan- 
dulous bodies,whiGh were flaccid and empty, and 
others, of a lefler fize, in their ordinary ftate ; 
and, io feveral others which he difledied when 
Vrith^young, he remarked, that , the number of 
giagd pious bodies vras always greater than the 
;‘i numbw 
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numbei: of fcctufes. This fait confirm^ what 
we obferved concerning the experiments of De 
Graaff, and proves tfiat they are by no means 
exait. What he calls follicles of the ovarium 
are only the gland uloUs bodies, the number of 
which always exceeds that of the foetufes. In 
the ovaria of a fow, two or three months old, 
the’tefticles were pretty large, and interfperfed 
with veficles of a conliderable lize. Among the 
veficjes, the beginnings of four glandulous bo- 
dies appeared in one tefticle, and of feven in the . 
other. 

After thefe experiments upon fows, Valifnieri 
repeats thofe of Malpighius upon cows, and he 
found them to be exailly conformable to truth. 
He indeed acknowledges, that he was never 
able to difeover the egg which Malpighius ima- 
gined he had feen once or twice in the interior 
cavities of the glandulous bodies. After a fruit- 
lefs fearch in the tefticles of fo many different 
females, it was natural to think that Valifnieri 
would at lead have doubted the exiftence of fuch 
eggs. .But prejudice in favour of fyftem made 
him admit, contrary to his own experience, the 
exiftence of eggs, which neither he nor any 
other man ever faw, or ever will fee. 

It is, perhaps, impoffible to. make a greater, 
number, . or more exa<ft experimente,' than thofe 
of Valifnieri. Among other animals, he ex- 
amined the ewe, and found, th^^t fhe never has 
fpere glandulous bodi0 in her tefticles than 

fpetufes 
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fetufes in In young ewes, which 

were never impregnated, there is but one glrn- 
dulous body in each teftiqle, and when one is 
etnptied, it is fucceeded by another; if a ewe 
';lias one foetus in the uterus, flie has only one 
glandulous body in her tellicles ; and if (he has 
two foetufes, ihe has iikewife two glandulous 
bodies. This glandulous body occupies' the 
greateft part of the tefticle ; and, after It is 
emptied and difappears, another begins to^grow 
for the 'purpofe of a future generation. 

In the tefticles of a fhe-afs, he found veficles 
as large as fmall cherries j which is an evident 
proof that they are not eggs, as it would be im- 
poflible for them to pafs, by the Fallopian tubes, 
into the uterus. 

The tefticles of female wolves, dogs, and 
foxes, are covered with a membrane, like a purfe, 
which is an expanfion of that which furrounds 
the horns of the uterus. In a bitch which began 
to be in feafon, but had not been approached by 
the male, Valifnieri found the internal part of 
this purfe, which does not adhere to the tefticle, 
moiftened with a liquor that refembled whey, 
and two glandulous bodies in the right tefticle, 
about two lines in diameter, and which occu- 
pied nearly ^ the whole 'extent of the tefticle. 
Each glandulous body had a fmail nipple, with a 
4iftiO^ fiflure, from whichv without preffing it, 
there iffued a Jiquor like clear whey j he there- 
fore concluded, that this liquor was the fame 

which 
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which h6 found in the purfe. He blew into tlus 
fiflure with a pipe, and the whole glandulous 
body immediately fwelled j and, having intro^ 
duced a briftle, he eafily penetrated to its bot- 
tom. He opened the body on that fide where 
he had introduced the briftle, and found an in- 
ternal cavity which communicated with the 
nipple^ and contained a confiderable quantity of 
liquor. . Valifnieri was always in hopes of difcor 
vering the egg j but thefe hopes, uotwithftand- 
ing all his refearches, were uniformly fruftrated. 
He likewife found, in the left tefticle, two glan- 
dulous bodies very fimilar to thofe in the right. 
He boiled two of thefe glandulous bodies, hoping 
that, by this means, he might difcover the egg; 
but ftill without any meafure of fuccefs. 

Having difledted another bitch four or five 
days after £he had received the male, he found 
in the tefticles three glandulous bodies exactly 
fimilar to the former. He fearched every where 
for the egg ; but. he was ftill difappointed. By 
the affiftance of the microfcope, he difcovered 
the glandulous bodies to be a net- work, compo- 
fed of an infinite number of globular veficles, 
which ferved to filtre the liquor that iffued 
through the nipple. 

He then opened andther Iwtch which was not 
in feafon, and having tried to introduce air be- 
tween the tefticle and the purfe which covered 
it, he found that it; dilated like a bl^^ filled 
with air. Having remove the purfe, he difco- 

■ vered 
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vered two glaiidulous bodies upon the tefticles j 
but they had neither nipple nor fiiTure, and no 
liquor diftilled from them. 

' in another bitch that had brought forth about 
five whelps two months before, he found live 
glandulous bodies ; but they .were much dimi- 
nilhed in fize, and they began to difappear, 
without leaving any cicatrices. There remained 
only a firiall cavity in their centre; bpt it con- 
tmned no liquor. 

Not fatisfied with tbefe, and many other ex- 
periments, Valifnieri, who pafiionately defired 
to difcover this pretended egg, called together 
the bell anatomills his country afforded, and, 
among others,.M. Morgagni ; and, having open- 
ed a young bitch that' was for the firft time in 
leafon, and that had been covered three days be- 
fore, they examined the vefieles of the tefticles, 
the glanduloua bodies with their nipples, their 
canals, and the liquor in their internal cavities; 
but they could perceive no eggs. He then, with 
the. fame intentiou, made experiments on Ihe- 
goats, foxeSj uats, a number, of mice, &c. In 
the tefticles of all the%, animals, he uniformly 
found the vefieles, and frequently the glandu- 
lous bodies, with the liquor they contained ; 
but no egg ever appeared.,. - ; . 

In fine, being defirous oCe^^tnining the tef- 
jticles of women* :he,ha4r^n, opportunity of 
<^ehiUg ayouag cbuntry^|wom who had been 
foime married, and, by a 

• fall 
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fall from a tree. Though of a robuft and vigor- 
ous conftitution, (he had never born any chil» 
ilren. He endeavoured to difcover if the caufe 
of her barrennefs exifted in the tefticles; and 
he found that the veficles, were all filled with 
a blackilh and corrupted matter. 

In a young girl of eighteen years of age, who 
had 'bepn brought up in a convent, and who had 
every appearance of real virginity, he found the 
right tefticle a little longer than the left : It was 
of an oval figure, and its furfade was fomewhat 
unequal. This inequality was occafioned by five 
or fix veficles which protruded on the outfide of 
the tefiicle. One of thele veficles, which was 
more prominent than the reft, he opened, and a 
quantity of lymph ruflied out. This veficle was 
furrounded with a glandulous fubftance, in the 
lhape of a cre'fcent, and of a reddifti yellow co- 
lour. He cut the tefticle tranfverfely, and found 
a number of veficles filled with limpid liquor ; 
and he remarked, that the Fallopian tube of this 
tefticle was redder and fomewhat longer than the 
other, as he had often obferved in other animals 
when they were in feafon. 

The left tefticle Was whiter, and its furfaee 
more finooth ; for, though fome veficles were a 
little prominent, none'^of them were in the fOTm 
of nipples; they were aHfimilar to each other, 
and the correlpondiiig Fallopian tube was nei- 
ther (wdled nor 

■ , In 
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In the b(ady of a girl, aged five years, he 
found the tefticles with their veficles, their blood- 
vefieK, and their nerves. 

of a woman of fixty years, be 
(^{covered fbrae vefiples, and the veftiges of a 
glandulous fubftance, like large points of an ob- 
fcure yellowilh brown colour. 

From all thefe obfervations, Valifnierj con- 
cludes, that the work of generation is carried on 
in the female tefticles, which he continued to re- 
gard as ovaria, though he never could find any 
eggs in them, and though, on the contrary, he 
had difcovered that the veficles were not eggs. 
He fays, Kkewife, that, fpr the impregnation of 
the egg, it is not nCceflary that the male femen 
Ihould enter the uterus. He fuppofes, that the 
egg elcapes through the nipple of the glandulous 
body, after being impregnated in the ovarium ; 
that it then falls into the Fallopian tube; that it 
gradually defceuds, and at la ft attaches itfelf to 
the uterus : He adds, that he is fully perfuaded, 
that the egg is concealed in the cavity of the 
glandulous body, though neither he nor any other 
anatomift was ever able to difcoVer it. 

In his eftimatioh, the Ipirit of the male feed 
afcends into the ovanum, peni^trates the egg, 
and gives motion to the foetus which previoufly 
exifted in the egg. In the dvarium; of the origi- 
nal mother of mankind^ hd dbferVes, were eggs, 
w'hich contained riot only all the children fire 
prodiitjed, but of the whole human race. If 
■ 'l this 
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this chain of infinite individuals contained in 
one be incomprehenfible to us, it is entirely 
owing to the imbecility of our minds, of which 
we have dmly proofs. But it is not, therefore, 
lefs confonant to truth, that all the animals which, 
have exifted, or can exift, were created at once, 
and were all included in their firfli: mothers. The 
refelnblance of children to their parents is owing, 
he continues, to the imagination, which afts fo 
forcibly on the foetus as to produce ftains, mon- 
ftrofities, diforder of parts, and extraordinary 
concretions, as well as perfed fimilarities. 

This fyftem of eggs, though it explains no. 
thing, and has no foundation in nature, would 
have obtained the univerfal fuftrages of phyfi- 
cians, if, nearly about the fame time, another 
opinion had not fprung up, founded upon the 
difeovery of Ipennatic animals. 

This difeovery, which we owe to Leeuwen- 
hoek and Hartfoeker, was confirmed by Andry, 
Valifnieri, Bourguet, and many other obfervers. 
Tfliall relate what has been advanced concern- 
ing thofe fpermatic animals which are found in 
the femen of all males. Their number is fo 
gi-eat, that the femen feems to be entirely com- 
pofed of them ; and Leeuwenhoek pretends to 
have feen many mUliftns of them in a drop lefs 
than the fmalleft grain of land. Though none 
of them appear in f?tnales, ;hey are found in the 
emitted fetnen of all males, .in the tefticles, and 
in the yeficulae feininales»' When the f^en of 

ajnan 
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a man is exgipi^d to a moderate heat, it thickens# 
and the motion of all the animalcules is fud- 
.denly ftopped. But, when allowed to cool, 
it flutes, and the animaia continue in motion 
till the liquor again thickens .by evaporating. 
The more this fluid ia jdilntcd, the number of 
animalcules is angmented^ 
diluted by the addition of water, the whole fub- 
ilance of the fluid feems to be compofed of ani- 
mals. When the motion of the animalcules is 
about to ceafe# either on account of heat or of 
drying, they appear to approach nearer each 
other, to have a common circular motion in the 
centre of the fmall drop under obfervation, and 
to perifli, all of tliem, at the fame inftant. But, 
when the: quantity of liquor is greater, it is ealy 
to diftinguifli them dying in fucceffion. 

Thefe animalcules are faid to be of different 
figures in different animals j but they are all 
long, .thin, without any members, and move 
tvith rapidity in every direftion. The fluid in 
wflich they are contained, as formerly remark- 
ed# is much heavier than blood. The femen of 
a bull, W:hen chemically analy fed by Verrbeyen, 
yielded firft phlegm, then a cohfiderable quan- 
tity of foedd oil, % yery fm^ll proportion of vo- 
latile fait, and more earth than he expeded*. 
This author w'as furprified that he could draw no 
fpirit from the diftill^qn of femen ; . and, as 
he' imagined it contained a great quantity of 
• See VVfrhcyen^fup, #n8t..tsm. ii. p. 69. 

^irits. 
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Ipirlts, he attributed the evaporation of them to 
their fubtilty. But may vve not fuppofe, with 
more probability, that it contains little or no 
fpirits ? Neither the confiftence, nor the odour of 
this fluid, indicate the prefence of ardent fpirits» 
which never abound but in fermented liquors ; 
and, with regard to volatile fpirits, the horns, 
bone's, and folid parts of animals, afford more 
of them than the fluids. What has received the 
appellation of feminal fpirits, aura femmalis^ 
among anatomifts, has, perhaps, no exiflence ; 
and it is certain, that the moving bodies appa- 
rent in the feminal fluid are not agitated by thefe 
fpirits. But, that we may be enabled to pro- 
nounce more clearly concerning the nature of 
the lemen, and of its animalcules, we fliall pre- 
fent the reader with the principal obfervations 
which have been made on the fubjefk. 

Leeuwenhoek, having examined the femen 
of a cock, perceived a number of animals fimilar 
to river eels ; but they were fo minute, that 
50,000 of them were not equal in bulk to a 
grain of fand. Of thole in the femen of a rat, 
it required, he fays, many millions to make the 
thicknefs of a hair, &c. This excellent obferv- 
er was perfuaded, that the whole fubftance of 
the femen was only a rnafs of animalcules. He 
faw thefe animalcules in the femen of men, of 
quadrupeds, of birds, of fiflves, and of infefls. 
In the femen of a grafs-hopper, the animalcules 
were long, and extremely thin. They appeared, 

VOL. II, I he 
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he fays, to ^ be attached by their fuperior end ; 
and the other end, which he calls their tail, had 
a brifk motion, like that of the tail of a ferpent 
when its head is fixed. In the femen of young 
animals, when examined before they have any 
fexual appetite, he alledges that he faw the fame 
minute animals, and that they had no motion : 
But, when the feafon of love arrived, the- ani- 
malcules moved with great vivacity. 

In the femen of a male frog, he faw animal- 
cules ; but, at firft, they were imperfect, and 
had no motion : Some time after he found 
them alive. They were fo minute, he obferves, 
that ten thoufand of them were only equal in 
bulk to a fingle ^egg of the female. 

In the femen of a man arid that of a dog, he 
pretended to fee two fpecies of animalcules, re- 
fembling males and females. Having fhut up 
the femen of the dog in a fmall vial, he fays, 
that a great number of animalcules died the firft 
day ; that, on the fecond and third day, ftill 
more of them died ; and that few of them were 
alive on the fourth day. But, having repeated 
this experiment on the femen of the fame dog, 
he found, at the end of feven days, the animal- 
cules as briik and lively as if they had been 
nev/ly extrafted from tfie animal ; And, having 
opened a bitch that, fome time before the expe- 
ritiient, had been three times covered by the fame 
dbg, he could not pefceive, with his naked eye, 
any male femeri in the uterus or its appendages; 

but, 
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but, by the affiftance of the midrofcope, he found 
the fpermatic animals of the dog in both horns 
' of the uterus : In that part of the uterus which 
is neareft the vagina, he difcovered great num- 
bers, which evidently proves, fays he, that the 
male femen enters the uterus, or, at leaft, that 
the^ fpermatic animals of the dog had arrived 
there by their own motion, which enables them 
to pafs "over 4 or 5 inches in half an hour. In 
the uterus of a female rabbit, which had juft re- 
ceived the male, he obfervcd an infinite number 
of fpermatic animals. He remarks, that the bo- 
dies of thefe animals are round ; that they have 
long tails ; and that they often change their fi- 
gure, efpecially when the fluid in which they 
fwim begins to dry up. 

Thefe experiments of Leeuwenhoek were re- 
peated by feveral people, who found them ex- 
a£lly confonant to truth. But Dalenpatius, and 
fome others who were inclined to exceed 
Leeuwenhoek in acutenefs of vifion, alledged 
that, in the femen of a man, they not only found 
animals refembling tadpoles, whofe bodies ap- 
peared to be as large as a grain of corn, with 
tails about four times as long as their trunks, 
and which moved with great agility } but, what 
is ftill more amazing, Dalenpatius faw one of 
thefe animals break through its coat or cover- 
ing: It was then no more an animalcule, but a 
real human body, in which he eafily diftinguifli- 
ed the two arms and legs, the bread and the 

I a ' head. 
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head*. But it is apparent, from the very figures 
given by this author, of the embryo whieh he 
pretended to have feen efcape from its covering, 
that the fa£k is abfolutely falfe. He believed that 
he faw what he defcribes; but Ke was deceived 
for this embryo, according to his de/cription, was 
more completely formed, at the time of its tranf- 
migration from the condition of a fpermkic 
worm, than it is in the uterus of the mother at 
the end of the fourth or fifth week. Hence 
this obfervation of Dalenpatius, inftead of being 
confirmed by future experiments, has been re- 
jected by all naturalifts, the moft acute of whom 
have only been able to difeover in the feminal 
fluid of man round or oblong bodies, which ap- 
pear to have long tails, but no members of any 
kind. 

One would be tempted to think that Plato had 
been acquainted with thefe Ipermatic animals 
which are transformed into men ; for, at the 
end of his Timseus'f, he fays, ‘ Vulva quoque 

* riiatrixque in focmiriis eadem ratione animal 

* avidum generandi, quando procul a foetu per 

* jetatis florera, aut ultra diutius detinetur, asgre 
‘ fert moramac plurimiim indignatur,paflimque 

* per corpus oberrans, meatus fpiritus intercludit, 

* refpirare iron Unit, extremis vexat anguftiis, 

* morbis * denique omnibus premit, quoulque 


<!* See Nouvelles de la Republic des LettreJ, ann. 1699, p. 552. 
t 1088, edit. FiciaL 
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* utrorumque cupido amorque, quaft ex arboribus^ 

* foetum frudumve producunt, ipfutn deinde de- 
•* cerpunt, et in matricem velut agrum infpar- 

* gunt : Hinc animalia primum talia, et nec prop- 

* ter parvitatem ‘videantur, necdum appareant 

* formata, concipiunt ; mox qua: conflaverant, 

* explicant, ingentia intus enutriunt, demum 
‘ educunt in lucem, aniraaKumque generationera 

* perficijint.’ Hippocrates, in bis treatife De 
Dieeta^ feems likewife to infmuate that the fe- 
men of animals is full of animalcules. Demo- 
critus talks of certain worms which afliime the 
human figure; and Ariftotle tells us, that the 
firft men iflued from the earth in the form of 
worms. But neither the authority of Plato, of 
Ariftotle, of Hippocrates, of Democritus, nor 
that of Dalenpatius, will ever be able to beftow 
credibility on a notion which is repugnant to the 
repeated experience and obfervation of all thofe 
who have hitherto made inquiries into this fub- 
jea. 

Valifnieri and Bourguet perceiv^, fmall 
worms in the femen of a rabbit : One^of their 
extremities was longer than the other ; they were 
very aftive in their motions, and beat the fluid 
with their tails : Sometimes they raifed them- 
felves to the top of the liquor, and fometimes 
funk to the bottom ; at other times* they turned 
round, and twifted like ferpents : In fine, fays 
Valifnieri, I clearly perceived them to be real 
animals ; * E gli riconobbi, e gli gindicai fenza 

12 ' * dubitaihento 
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‘ dubitaipento alcuno per veri, veriffimi, arclve- 
‘ riflimi vermi’^. This author, though nreju- 
diced iri favour of the ovular fyftem, admitted 
the aftual exiftence of fpermatic animals. 

:M. Andry pretends, that he could find no 

animals in human femen previous to the age of 

puberty; that they exift not in the femen of 

very old men ; that there are few of them in 

thofe who are affedted with the venereal difeafe, 

■ ► 

and that thefe few are in a languilhing ftate ; 
that none of them appear alive in impotent per- 
fons ; and that the animalcules in the femen of 
men have a larger head than thofe of other 
animals, which correfponds, he obferves, with the 
figure of the foetus and infant ; and he adds, 
that thofe who ufe women, too frequently have 
generally few or no animalcules in their femen. 

Leeuwenhoek, Andry, and others, exerted 
every effort againft the egg-fyftem : They difco- 
vered in the femen of all males living animal- 
cules ; they proved that thefe animalcules could 
not be regarded fimply as inhabitants of this 
fluid, fiiiS^ .the quantity of them was larger than 
that of the fluid itfelf; and fince nothing fimi-r 
lar to them exifted either in the blood, or in any 
other of the animal fluids : They maintained, 
that, as females furnifhed no animalcules, their 
fecundity w'as folely derived from the males j 
that the exiftence of living animals in the fe- 
, men throws more light upon the nature of gene* 

*,See opere del. Cav. Valifnieri, tom. ii. p. ipg, '' 

V ^ ration 
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ration than all. the former difcoveries on this 
fubje£t ; becaufe the greateft difficulty in genera- 
. tion is to conceive how life is firft produced, the 
future expaniion and growth of the parts being 
only acceflbry operations j and, confequently, 
that not a doubt remained of thefe animalcules 
being deftined to become men, or perfedl ani- 
mals, according to their fpecies. When the im- 
probability was obje< 3 :ed to them, that millions 
of animalcules, all equally capable of becoming 
men, fliould be employed for this pupofe, while 
only one of them was to enjoy the fingular ad- 
vantage of being admitted into the condition of 
humanity; when it was demanded of them, 
why this ufeleCs profufion of human germs was 
employed ? they replied, That it correlponded > 
with the ufual magnificence of Nature ; that, in 
plants and trees, millions of feeds were produced, 
while only a few of them fucceeded; and that, 
therefore, we ought not to be furprifed at the 
prodigious number of fpermatic animals. When 
the extreme minutenefs of a fpermatic worm, 
compared with the body of a man, was mention- 
ed to them as a difficulty, they anfwered, that 
the feeds of trees, of the elm, for example, were 
equally minute, when compared with the perfeft 
individuals ; and they* added, with equal pro- 
priety, metaphyfical arguments, by which they 
proved, that largenefs and minutenefs were only 
relations, and that the tranfition from fmall to 
great, or from great to fmall, wa« performed by 

j 4 Nature 
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Nature with greater facility than we could pof^ 
fibly. imagine. 

Befides, they afked, are there -not frequent 
examples of the transformation of infedls ? Do 
we not daily fee fmall Aquatic worms, by Am- 
ply throwing off their fkin or covering, from 
which they received their external figure, tranf- 
fprmed into winged animals ? May not fper- 
matic animalcules, by a Amilar transformation, 
become perfect animals ? Every thing, there- 
fore, they conclude, concurs m eftablifhing this 
fyftem of generation, and in overturning that 
which is founded on the notion of eggs ; and^ 
though eggs really exifted in viviparous ani- 
mals, as well as in the oviparous, thefe eggs 
would only be the matter neceflary for the 
growth and expanAon of the fpermatic worm, 
which enters by the pedicle which attaches the 
egg to the ovarium, where it Auds abundance 
of nourishment. All the worms which are 
fo unfortunate as to mifs this palTage through 
the pedicle into the egg, perifli, and that one 
alone which Ands the proper road is tranC- 
forined into a perfect animal. The difficulty of 
finding this paAage is fufficient to account for 
the great number and apparent profuAon of the 
fpermatic .animals. It is a million to one againft 
any individual worm’s Anding this paAage j but, 
p compenfate this difficulty, there are more than 
^ million of worms, When a worm has once 

pofleffion of ap egg, no other can enter into 
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it ; becaufe, fay they, the firft worm fliuts up the 
paffage ; or rather, there is a.valve at the entry 
•to the pedicle, which plays while the egg is not 
perfedly full j but, when the worm has filled 
the egg, this valve will not open, though puflr- 
ed by a fecond worm. Befides, this valve is 
exceedingly well contrived; for, if the worm 
flioufld chance to defeend through the paflage by 
which * it entered, the valve prevents its' efcape, 
and obliges it to remain till it be transformed. 
The fpermatic worm then becomes a real foe- 
tus ; and it is nourifhed by the fubftance of the 
egg, and the membranes ferve it for a covering ; 
and, when the nourifhment contained in the egg 
begins to fail, the foetus attaches itfelf to the in- 
ternal furface of the uterus, and, by this means, 
extracts nouriihment from the blood of the mo- 
ther, till, by its weight, and' the increafe of its 
ftrength, it at*laft-breaks off all connection with 
the uterus, and Mities into the world. 

According to this fyftera, it was not the firft 
woman, but the firft mahi who contained all 
mankind in his own bbdyw The pre-exiftent. 
germs are no longer inanimate embryos locked 
up in eggs, and included, in infinitum^ within each 
other. They are, on the contrary, fmall ani- 
mals or organized living homunculi^ included iu 
each other in endlefs fucceflion, and which, to 
render them men, or perfeCt animals, require 
nothing but expanfion, and a transformation At 
( nilar to that of winged infers. 

As 
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As phyficians are at prefent divided between- 
the fyftem of fpermatic wormsi" and that cf eggs, 
and as every new writer upon generation has 
adopted either the one or the other of thefe hy- 
pfljthefis, it isneceflary to examine them with care, 
and to fliow not only their infufficiency to ex- 
plain the phaenomena of generation, but that 
they reft upon fuppofitions which are entirely 
deftitute of probability. 

Both fyftems fuppofe an infinite progrefiion, 
which, as formerly remarked, is a mere illufion 
of the brain. A fpermatic worm is more than 
a thoufand million of times fmaller than a marl. 
If, then, the body of a man be taken as an unit, 
the body of a fpermatic worm will be exprelTed 
by the fra^ftion by a number 

confifting of ten cyphers; apd, as a. man is to a 
fpermatic worm of the firft ger\eration in the 
fame proportion as this worm is to a worm of 
the fecond generation, the fize of this laft fper- 
matic worm will be exprefled by a number con- 
fifting of 19 cyphers; for the fame reafon, the 
fize of a fpermatic worm of the third generation 
muft be exprefled by a number conlifting of 28 
cyphers, that of the fourth generation by 37 
cyphers, that of the fifth generation by 46 cy- 
phers, and that of the fixth generation by 55 
cyphers. • To form an idea of the minutenefa 
reprefented by this fradlion, let us take the di- 
menfiohs of the fphere of the univerfe from the 
Sun to Saturn j and, fuppofing the Sun to be a 

million 
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million of times larger than the Earth, and dif- 
tant from Saturfl a thoufand folar diameftirs, 
.we fhall find that 45 cyphers are fufficient to 
exprefs the number of cubic lines contained in 
thisfphere; and, if we reduce each cubic line 
into a thoufand million of atoms, no more than 
54 cyphers will be necelfary to exprefs their 
number : Of courfe, a man will be proportional- 
ly greater, when compared with a fpermatic 
worm of the fixth generation, than the fphefe 
of the univerfe when compared to the fmalleft 
atom that can be feen with the affiftance of a 
microfeope. But, if this calculation were carried 
onto the 1 6th generation, the minutenefs would 
exceed all powers of expreflion. It is apparent, 
therefore, that the probability of this hypothefis 
vanifhes in proportion as the objed: diminiflies. 
This calculation applies equally to eggs as to 
fpermatic worms ; and the want of probability 
is common to both. It will, no doubt, be ob- 
jected, that, as matter is infinitely divifible, this 
gradual dimunition of fize is not impofiible. 
To this 1 reply, that all infinities, whether in 
geometry or in arithmetic, are only mental ab- 
ilractions, and have no a^ual exifience in 
ture. If the infinite divifibility of matter is to 
be regarded as an abfdlute infinite, it is eafy to 
demonftrate, that, ip this fenfe, it* has no ex-f 
iftence; for, if we once fuppofe the fmalleft pof- 
fible atom, by the very fuppofition, this atom 
muft be indivifible j becaufe^ if it were divifible, 

M 
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il ^ould not be the fthalleft pofGble atom', which 
is contrary to the fuppofition. It is, therefore, 
apparent, that every hypothefis which admits 
an infinite progreflion ought to be rejeded not 
only as falfe, but as deftitute of every veftige 
of probability; and, as both the vermicular and 
ovular fyftems fuppofe fuch a progrelfion, they 
fhould be excluded for ever from philofoph;^. 

Thefe fyftems are liable to another ofijedion: 
In the ovular fyftem, the firft woman contained 
both male and female eggs ; the male eggs 
could only give origin to males; but the female 
eggs muft have contained millions of generations 
of both males and females : Hence every wo- 
man muft have always contained a certain num- 
ber of eggs capable of being unfolded in injim~ 
inm^ and another number, which could only be 
unfolded once, and could have no farther ope- 
ration in the feries of exiftence. The fame 
thing muft take place in the vermicular fyftem. 
Hence we may conclude, that there is not the 
fmalleft degree of probability in hypothefes of 
this nature. 

A third difficulty ftill remains, arifing from 
the refemblance of children fometimes to the 
father, fometimes to the mother, and fometimes 
to both, and from the evident charaders of fpe- 
cific differences in mules and other monftrous 
produdions. If the foetus proceeds from the 
fpermatic worm of the father, how comes the 
child to refemble its mother? If the foetus pre- 
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exifts in the egg of the mother, how fhould the 
child referable its father ? And, if the fpermatic 
worm of a horfe, or_the egg of a fhe-afs, be the 
origin of the foetus, how fhould the mule par- 
take of the nature and figure both of the horfe 
and afs ? 

Thefe general objedions, though perfedly 
invincii^Ie, are not the only difficulties with 
which both fyfteras are embarrafled. May it 
not be demanded of thofe who embrace the ver- 
micular fyfiem, how thefe worms are tranf- 
formed, and wherein confifts the analogy be- 
tween this transformation and that which infe<9:s 
undergo? The caterpillar which is to become a 
butterfly, pafTes through a middle Hate, and, after 
it ceafes to be a chryfalis, is completely formed, 
has acquired its full growth, and is inflantly 
capable of. generating : But, in the pretended 
transformation of the fpermatic worm of a man, 
there is no middle or chryfalis ftate ; and, fup- 
pofing it fhould liappen during the firft days of 
conception, why is not the produftion of this 
chryfalis, in place of an unformed embryo, a 
perfe<9: adult? Here all analogy ceafes; and, of 
courfe, the notion of the transformation of the 
fpermatic worm can receive no fupport from this 
quarter. 

Befides, the worm which is to be transformed 
into a flie proceeds from an egg ; this egg is 
impregnated by the copulation of the male and 
female, and it includes the foetus which is to pafs 

into 
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into a chtyfaliS) before it arrives at the perfeft 
ftate of a flie, and before it acquires the power 
dF generating. But the Ipermatic worm has no 
generative faculty; neither does it proceed from 
an egg ; And, though it Ihould be fuppofed that 
the femen contains eggs which produce the iper- 
matic animals, the fame difficulty ilill remains ; 
for thefe fuppofed eggs are not a refult, of the 
copulation of two fexes, like thofe of infects. Con- 
fequently, the analogy fails here likewife ; and 
the transformation ofinfedts, in place of ftrength- 
ening this hypothefis, feems to deftroy it en- 
tirely. ’ 

The feeds of vegetables are refort ed to, in or- 
der to account for the infinite number of fper- 
matic animals : But this analogy does not ap- 
ply j for all the fpermatic animals, one only ex- 
cepted, muft abfolutely perifh. The feeds of 
vegetables, however, are not fubjedl to the fame 
neceffity. When they become not vegetables 
themfelves, they nourifh other organized bodies, 
and ferve the purpofes of growth and of repro- 
du^ion to animals. But the prodigious fuper- 
fluity of fpermatic animals can anfwet' no end 
whatever. I make this remark, purely becaufe 
I wifh to omit nothing that has been advanced 
on the fubje,dt j for I acknowledge, that no ar- 
gument drawn from final caufes can either 
eilablifh or deftroy a phyfical theory. 

The apparent equality in the number of fper- 
'^atic animalcules ij;i all animals, has alfo been 
.V 5 obje<fted 
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obje£l:ed to by the fupporters of this doarine. 
If thefe animalcules are the immediate caufe of 
generation, why is there no proportion between 
their numbers and thofe of the young, which, 
are various in men, quadrupeds, birds, fifhes, 
and infedis ? Befides, there is no proportional 
difference in moft Ipecies of fpermatic animals, 
thofe of a rat being nearly equal in fize to thofe 
of a rnqp. Even when a difference in fize takes 
place, it has no proportion to the bulk of the 
animals. The fpermatic animals of the calmar, 
which is a finall fifh, are a hundred thoufand 
times larger than thofe of a man or of a dog. 
This is an additional proof that thefe worms 
are not the foie and immediate caufe of genera- 
tion. 

The particular objedlions to the ovular fyftem 
are not lefs weighty. If the foetus exifted in 
the egg before the jundlion of the male and 
female, why do we not fee the foetus in the egg 
before impregnation, as clearly as after it ? We 
formerly mentioned that Malpighius always 
found the foetus in eggs which had received the 
impregnation of the male, and could difeover 
nothing bvit an unformed mole or mafs in the 
cicatrice of unimpregnated eggs. It is, there- 
fore, evident, that the'foetus is never formed till 
the egg has been impregnated. 

Farther, we not only cannot difeover the foe- 
tus in eggs before the intercourfe of the fexes, 
but we have not been able to demonllratc the 

exiffenejs 
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exigence of eggs in viviparous animals. , Thofc 
phyficians wrho pretend that the ^ermatic worm 
is the foetus inclofed in a coat or covering, are 
at leaft afcertained of the exiftence of fpermatic 
worms ; but thofe who maintain that the fcetus 
pre>-exifts in the egg, have no, evidence of the 
exiftence of the egg itfelf ; for the probability of 
the non-exiftence of eggs in viviparous anitnals 
amounts almoft to a certainty. 

Though the partizans of the ovular fyftem 
agree not as to what ought to be regarded as the 
real egg in the tefticles of females, they all allow, 
however, that impregnation is accomplifiied in 
the tefticles or ovarium. But they never con- 
fider, that, if this were the cafe, moft fcetufes 
would be found in the abdomen inftead of the 
uterus ; for, as the fuperior extremity of the 
Fallopian tube is uncoiine<3:ed with the ovarium, 
the pretended eggs would often fall into the ab- 
domen. Now, we know this to be at leaft a 
very rare phsenoraenon j and it is probable that 
it never happens but by means of fome violent 
accident. 

Thefe objefllons and difficulties have not 
efcaped the ingenious author of Ferius Pbyjique. 
But, as his work is in the hands of the public, 
and as it admits not of ‘abridgement, we fliall 
refer the reader to the book itfelf ; and fliall 
epnclude with an account of a few particular 
ekperiments, fome of which appeared to favour 
ai;^ others to contradidithe above fyftems.; 


In 
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In the Mftory df the Academy of Sciences, 
ann. 1701, feme objedions are {>ropofed by M. 

■ IVIery againft the egg-fyftem. ^his able anato^ 
mift maintained, with propriety, that theyeficles 
found in the tefticles of females are not , eggs ; 
that they adhere fo firmlyito the internal fur- 
face of the tefticle, as not to admit of a natural 
reparation ; and that, though they could feparato? 
from the fubHance of the tefticle, it was impof- 
fible for them to get out of it, bgcaufe the tex- 
ture of the common membrane inclofing the 
*whole tefticle is fo firm and ftrong, that it is im- 
pradicable to conceive the poffibility of its being 
pierced by a yeficle, or round foft egg. And, 
as moft anatomifts and phyficians were prepof- 
fefled in favour of the egg-fyftem, and imagined 
that the number of eicatrices in the tefticles cor- 
refponded with the number of fcctufes, M. Mery 
Ihowed fuch a quantity of thefe cicatrices in the 
tefticles of a Woman, as, upon the fuppofition 
of the truth of this fyftem, would have argued 
a fecundity beyond the power of credibility. 
Thefe difficulties ftimulated other anatomifts- of 
the Academy, whO'^ere partizans,of the eggs, 
to make neW; refearcheSi M; Duyertiey ex- 
amined the vtefticles'^o^^^ and; fbeep, and 

maintained, that the-^ficles were eggs, becaufe 
fome of th^iiii^dhered lels firmly to the tefticles 
_ than others ; and t^^ to fuppofe 

they fepatated^ altogether when they arrived 
at full matuilty j e;^aaUy as, by blowing into 

vox,. II. ^ K the 



i4« EXAM! N A 1 1 O t 

the eitvity ^the tefticle, the ak paffed between 
the. ireGcleis and the adjacent parts. M. i\dery 
Anaply tefrfied, that this proof was infufficient, 
Veficles were never feen feparate from 
flie teftides. M. Duvemey farther obferved 
the glandulous bodies upon the tefticles ; but 
he never confidered them as parts effential to 
generation, but as accidental exctefeehces, like 
gall-nuts on the oak. M. Liitre, wHbfe pre- 
jlfdices in favour of eggs Were ftill ftronger, 
maintained not only that the veficles were eggs, 
but even aflured us, that he dilcovm'ed in one of 
them a well-formed foetus, of which he cbuld 
diftinguilh both the head and trunk; and he has 
'even given their dimensions. But, - admitting 
this wonder, which never appeared to any eyes 
except his own, to be convinced of the doubt- 
fulnefs of -the fad, we have only to perufe his 
'memoir*. From his own defcription, it appears 
that the uterus was fchirrous, and the tefticle 
very much corrupted ; that the velicle or egg, 
which contained the pretended fcetus, was much 
leis than comriion, &c. 

Nuck furniflies us with a celebrated experi- 
ment in favbur of eggSi He opened a bitch 
ihree days after copdlat^Qh ; he drew out one of 
the of the uterus, -nnd tied ifcin the middle, 
'dfO as to prevent the fttperibr pari of the 'Fal- 
tube from h^ing aiiy communication. ■ 
the inferior. After this, he replaced the 

1 1 . /ror/i 
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borfi of the uterus, and clofed the wound. 'Fwen- 
ty-four hours afterwards, he again opened the. 
wound, and found two foetuies in the fuperior 
. part of the tube, that is, between the tefticles and 
the ligature; and there was no foetus in the un- 
der part. In the other horn of the uterus that 
was. not tied, he found three foetufes, regularly 
dilpofed ; which proves, fays he, that the foetus 
proceed^ not from the male lemen, but that it 
exifts in the egg of the female. Suppofing this 
experiment, which is fingle, had been often re- 
peated with the fame fuccefs, the conclufion the 
author draws from it is not legitimate : It provfss 
no more than that the foetus may be formed in 
the fuperior part of the horn of the uterus, as 
well as in the inferior ; and it is natural to think 
that, by the preflure of the ligature, the feminal 
liquor in the inferior part was forced out; and, 
of courfe, fruftrated the work of generation in 
that region of the uterus. 

This is all the length that anatofnifts and phy- 
ficians have proceeded in the fubjedt of genera- , 
tion. It only remains that I deliver the refults 
of my own experiments and inquiries; and I 
fhall leave the reader to judge whether my fyf- 
tem be not infinitely nltore confonant to Nature 
than any of thofe which I have enulnerated. 
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Exptrimtnts on Generation. 

T Often refle&ed on the above two fyftems •£ 
Jt generation, and was daily more and more 
convinced that my theory was infinitely more 
probable^ At length I began to fufpedl that thofe 
living organic particles; from which I thought 
all animals and vegetables derived their origin, 
might be recognized by the alfillance of good 
glafles. My firft notion was, that the fpermatic 
animalcules found in the feminal fluid of all 
males, might probably be thole very organic 
particles ; and 1 reafoned in this manner. If all 
a.nimals and vegetables contain an infinite num- 
ber of organic particles, thele particles Ihould be 
moft abundant in their feeds, becaufe the feed is 
an extradl from all the organic parts, and efpe- 
cially from thofe which are moft analogous to the 
individual : Perhaps th^ fpermatic animals found 
in the femcn of males may actually be thofe very 
organic particles, or, at leaft, the firft union or 
afljemblages of them. But, if this be the cafe, 
then the femen of females ought to contain or- 
gai;^ Hying particles» or animalcules, fimilar to 

thofe 
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thofe of the male. They ought, for the lame 
reafon, to be found in the feeds of plants, in the 
' ne£tarium, and in the fiamina, which are the moft 
eiTential parts of vegetables, and contain the or- 
ganic particles neceilary for their reprodudion. 
1 therefore determined to examine with the 
micrdfcope the feminal liquors of males and fe- 
males,.and the germs of plants ; and, at the lame 
time, I imagined that the cavities of the glandu- 
lous bodies of the uterus might be the refervoirs 
of the female femen. Having communicated 
my ideas of this fubje£t to my ingenious friends 
Mr. Needham, M. Daubenton, M. Gueneau, and 
M. Dalibard, they encouraged me to commence 
a fet of experiments in order to throw light up- 
on this myfterious operation of Nature. All of 
thefe gentlemen occafionally attended and alliiled 
me j but particularly M. Daubenton, who was 
never abfent, and who was witnefs to every ex- 
periment I made. 

I employed a double microfcope, which I had 
from Mr. Needham, being the fame with which 
he made his numerous and ingenious obferva- 
tions*. This inftrument is infinitely preferable 
to thofe employed by Leeuwenhoek f . 

* Piiblifhed in the year 1745. ^ 

t Here M. de BufTon mentions the advantages of the double 
microfcope, and fome precautions necefiary in the management 
of it, which, now that the in^ament is well known, and much 
improved fince the author wrote, it is unneceflary to tranflate. 

K 3 EXPERL 
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“iiatvifig {ardcuted the fei^iiid veflels bf a man 
wlio died a violent death, arid whofe body was 
IKIl warm, I extra£{:ed all the liquor froAi them, 
and piit it m a viaK^ I exaliimedi by the micrb- 
feopej a drop of tius Kquor, without any dilution; 

fSoiti as the vapfdure, #hich arofe from the 
l^quOr and bbfcured the gldfs, Were dilEpated, I 
bb&rved pretty large filaments [plate III. fig. I.], 
Which, in fome places, fpread out into branches, 
and, in OtheirSi interfftiiigled with each other. 
Thefe filahients clearly appeated to be agitated 
With an internal undiilatory motion, like hollow 
iilbes, which contained fOnie moving fubftance; 
I few diftin£Hy [pi. III. fig; 3; j two of thefe fi- 
latnents^ which were joined longitudinally, fe- 
parate from each other in the middle, and alter- 
nately approach and recede, like two ftretched 
cbrdsy fixed by the ends^ ^nd drawn afunder at 
the middle; Thefe filaments were compofed of 
globules which tOirched one another, and refem- 
ibled a chaplet of beads. I then obferved fila- 
ments [pi. III. fig. ^.] which were blown up, and 
Iwelled in tertain places, add perCeived fmall 
"oval globules ifTue from thefe^ partsj 

Which had a vibrator^ a 

pendulum [pi. III. fig., 4 .], Thefe fmall bodies 
were attached to the filaments by little threads, 

which 
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which gradually lengthened as the bodies mov- 
ed ; And, laftly, I obferved thefe fmall bo- 
dies detach themrelv.es entirely from the large 
filament, and draw after them the little thread, 
which refembled a tail. As the liquor wt^s too 
thick, and the filaments too near each other, I 
diluted another drop with pure rain water, after 
fatisfyjng myfelf that it contained no animal- 
cules. ‘1 then perceived that the filaments were 
more difiant firom each other, and faw diftindtly 
the motion of the fmall bodies above taken no- 
tice of [pi. III. fig. 5.], which was more free, 
and they appeared to fwim with greater agility, 
and trailed their threads after them with greater 
eafe ; and, if 1 had not feen them feparate from 
the filaments, and draw the threads out of them, 
I fhould have believed, from this fecond obfer- 
vation, the moving bodies to be real animals, and 
their threads to be tails. After examining with 
great attention one of tlje filaments, which was 
three times thicker than the fmall bodies, I per- 
ceived two of thefe bodies detach themfelves 
with much difBculty, and drag after them long 
ilender threads, which impeded their motion* 
This feminal liquor was at firft too thick : 
But it gradually became more fluid, and, in lefs 
than an hour, it was almofi: tranfparent ; and, in 
proportion as its fiuidi|K' augmented, the phe- 
nomena changed, in the manner to be juft men- 
tioned. 
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'^I^heh the feminall liquof became more fluid, 
tlie filaments difappeared ; but the fmall bodies 
were exceedingly numerous [pi. III. fig. 6.]. 
Their mOtion^'for the moft part, refembled that 
of a' pendulum V each of them had ' a long 
tbiread^ feoin which they evidently endeavoured 
tb difengage thcmfelves j. their prbgreffive mo- 
tion was extremely flow, during which they 
vibrated to the right and left. At each vibration, 
they had -a rolling unfteady motion ; fo that, 
befides their hori:tontal vibrations, *they roll or 
vibrate in a verticle diredioo ; which*ptoves thefe 
bodies to be of a globular figure^ or at leaf!; that 
their inferior part is not a flat bafe fufliciently 
extenfive to keep them in one pofition. 


^XPER. HI, 

At the end of two or three hours, when the 
liquor was mOre fluid, a fiill greater number of 
thefe moving bodies appeared [pi. IV. fig. 7.]. 
^Tlwy were .more free of ineumbrances; their 
treads were fhortet j^^m p motion 

was more diredb; andithjnr hori:eontal vfbitttion 
was greatly diminifhe^l fo^ longer the 
threads were, theif^bmtory motion was increaf- 

ed) 
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ed, and their progrefs forward was dimlniOied.. 
The vertical vibration .was ftill apparent. 

EX PER. ly. 

In five or fix hours, the liquor had alniofi; all 
the flyidity it could .acquire, without being de- 
compofsd. We then difcovered [pi. IV. fig. 8 .] 
that mofl: of thefe fmall moving bodies were en- 
tirely difengaged from th»r threads. Their fi- 
gure was oval ; They moved forward with cOn- 
fiderable quicknefs ; and by their motion back- 
ward and forward, and to every fide, they had 
now more than ever the apj^arance of real ani- 
mals. Thofe which had tails or threads fiicking 
to them. Teemed to have lefs vivacity than tfie 
others. Of thole which had no threads. Tome ap- 
peared to change both their figure and their 
fize. Some were round ; but the greateft 
part of them were oval, and a few were thicker 
at the extremities than in the middle. The 
rolling and vibratory motions' were ftill per- 
ceptible. 

e x p'er. V. 

In 12 hours^ the at the 

bottom of the vial, a Ein^ of gelatinous bluilh, 
or rather afii-colouted iTufiftance ; and the fluid 

that 
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tfcit IwiflSiiQEed on tlte top was nwrly as clear as 
water, only it had a tih^uJW 45f blufe, Kke water 
in wM|ch % has been dif- 

-itffilijr 4ts' viicofey.. 

T^little bodies^ which were now entirely free^( 
” Irhe/r threads, mpred witb;0-cat adivity oit } 
es, arid «l# thefrt roiind: their ■; 
5 . :M w^e ova^ thoughifomf 

of i|i^' ^ I ha^ th<fe:chai%n 

fividei fingtetjoyal^r globule* 

te into two,.; Their adtivity always increail* 
lisJtheir fize diminilhed. 




E:;X. 




thCiind. of 'aj|.|^urs, thpJi^uo^ had, depol 
a gr^iler,;4h|htity of j^^iaOtis rnatterj 
I dilutf^i^with fome d^e^nlty,+ in water. 
Seared^p'Citohft of a muJiitude^f opaqiil 
-but ■ ’ '■ 


Wf 

itfeM th^ejWeTe it f(^ 4rii|l hodies'ftiil mpving'j 

glides whh®^^'tKe Icaft- ap^^^n^ moti^^ 

_ ... 

thf^iw wnich lobving bodies are 

fibi tills, nor any ^Mt,; ^4per to thefe bodies ; 

for 


tSiH- 









ON GE:NE ration. : jss 
for tlie tails dr threads have no proportion to 


J|he reft of the body ; they are of different di- 
menfions, though the bodies are always nearly 
of the fame fize at the fame time. The motion 
of the globule is embarraffed in proportion to the 
length of the tail. When the tail is too long> 
it fometimes prevents the progreflive motion al* 
together, leaving nothing blit the vibrations from 
right to left; and the globules make evident 
efforts to difentangle thanfelves from this in- 
cumbrance. 


EX PER. VII. 

Having procured the feminal fluid of another 
man recently dead, I put a pretty large drop of 
it on the glafs, which foon liquified without any 
mixture. It had the appearance of a clofe net- 
work, the filaments of which were of a confider- 
able length and thicknefs, and they feemed to 
proceed from the thickeft part of the liquor 
[pi. IV. fig. 9.3. Thefe filaments feparated in 
proportion as the liquor became more fluid ; and 
at laft they divided into globules, which feet&ed, 
at firft to have too little force to put them in 
motion : But their power of moving increafed 
as they receded from the iilsm^ents, and they ap- 
peared to make confider^i® to difengage 

themfelVes. In this mariner caoK Of them gra- 
dually drew tails of diferent leri^hs out of the 
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filaments. Some of thefe tails "were fo long and 
fo thin, that they had no proportion to the bo- 
dies, which were always more or lefs embarral- 
fed^ii according to the length of the threads or 
tails. When the tail was long, the angle of the 
yibratory motion was increafed ; and, when the 
tail was Ihorr, the progrcffive motion was more 
coolpicuous. 


EXPER. vm. 

I continued my obfervations, almoft vrithout 
interruption, for 14 hours, and I difcovered, that 
the length of the tails or threads gradually dimi- 
nilhed, and became fo thin and delicate, that 
their extremities fucceffively ceafed to be vifible ; 
and atlaft the whole ^ifappeared. The horizontal 
vibrations of the globules then ceafed, and their 
progrcffive motion was dired, though they ftill 
had verticle ofcillations, or, rather, they rolled 
like a veffel at fea. The fmall bodies, when de- 
prived of their tails, were oval and tranfparent, 
and refembled thofe pretended animals which are 
feen in byiler-water on the 6th or 7th day, or 
thofe found in the jelly of roafied veal at the end 
of the 4th day. 

: ' IX. ^ 

JSftween the ipth and 19th hour, the liquor 
was l^eepme, yeiT flqid, and all the globules ap- 
< ■ peared 
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pearcd to proceed in troops from one fide of the 
IV. fig. 10.]. They pafled over the 
field of the microfcopein lels than four feconds; 
they marched in lines of feven or eight in front; 
and fucceeded each other without interruption, 
like the defiling of foldiers. I obferved this An- 
gular pha:nomenon for more than five minutes ; 
and, as the current of ahimals did not then ceafe, 
I was defirous of difcovering the caufe. I there- 
fore gently fliifted the glafs, and perceived that 
all thefe moving globules proceeded froni a kind 
of mucilage [pi. IV. fig. 1 1.], or net- work of fi- 
laments, which continually produced them, and 
with more rapidity and copioufnefs than the fila- 
ments had done ten hours before. There was 
lUll a difference more remarkable between the 
globules produced by the liquor, when thick, and 
thole produced when it was more fluid ; for, in 
the latter cafe, they drew no threads or tails af- 
ter them, their motion was quicker, and they 
went in flocks like Iheep. I examined the mu- 
cilage from which they proceeded for a ’'long 
time, and perceived that it gradually diminilhed 
and was converted into moving globules, till 
more than one half of it was deftroyed. After 
which, the liquor being too dry, this mucilage 
became obfcure in the middle, and it was fur- 
rounded with fmall threads, forming fquare Inter- 
vals, £pl. IV. fig. 12.]. Thefe fmall threads feem- 
ed to be compofed of the bodies lof the moving 
globules which had been' killed by the drying of 

tht 
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.the and the whole referobled the web c 

a hefprinkled with drops of dew. 


EX PE R. X. 

' By the firft ffispmnaents,'! perceived that thefe 
. ^all moving bodies changed their figures ; and 
jf imagined, that, i» general, they dirpitiilhed in 

not then altogether certain 
t iaf thei^aiS^^ 'But my fubfequent obfervations 
‘^movedavery doubt. At the rath and '13th 
motir, the' bpdies were vUibiy ftnaller j but, aS 
th^dimiai(hed in bulk, their fpecific gravity in- 
efpecially When they ceafed to move, 
|^sier|Uy did all at once, and fell 
in an afli*co- 

which perceptible by the 
' ^^ked e^*V ynd, :by:t of the micro- 

; IfGQpe, it appeared to be cqmpofed of globules 
" ‘i^ttachedito one another, fometimes by thfeads, 
Htpd jit other times in groups, but always in re- 

EX-P E‘3lr?:iC'^^ 

ui-adog, 

3 iobferved 'that this Bquor was clear, and had 
we^Jitde tewMaty.. I examined it without the 
i»dditi(|»yoiv^er,^a^ moving bodies 
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almoft entirely fimilar to thofe in the human fe- 
men [^h V. fig. 13.I. Their tails and their 
form were almoft precifely the faipe with thole 
reprefented in pi. IV. fig. 7. where the liquor had 
been liquified for two or three hours. I in vain 
fearched this liquor for the filaments which ap- 
peared in that of men. I only remarked fome long 
and very delicate threads, exaCtly fimilar to thofe 
which ferved for tails to the globules. Thefe 
threads contained no globules; neither had they 
any motion. The globules with tails feeraed to 
move with more vivacity than thofe in the hu- 
man femen. They had hardly any horizontal 
vibrations ; but they always rolled vertically. 
Their number was not great ; and, though their 
progreffive motion was quicker, they took up 
iome time in paffing over the field of the micro- 
fcope. I examined this liquor during three 
hours, and could obferve no change. I conti- 
nued my examination, from time to time, for 
feveral'days, and remarked, that the number of 
moving bodies gradually diminifhed. On the 
fecond day, the greateft part of them had loll 
their tails : On the third, very few of them re- 
tained their tails ; on the fourth, however,;Ibme 
tails ftill adhered. The liquor had now de- 
pofited a whitifli lediment, which appeared to 
be compofed of ^obules without motion, and 
fome fmall threads that feemed to be the tails 
which had %arated from the globules. Some 
globules appeared to have dead ones attached to 

them ;• 
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them; for their figure differed from that of thofe 
iu motion [pi. V. fig. 14.] : They were larger 
than the moving globules, or the dead ones at 
thC jbottom of the liquor, and feemed to have a 
kind of fiffure or opening. 

EXPER. XII. 

At another time I examined the feminal fluid 
of the fame dog, and perceived the fame phae- 
nomena which have been defcribed. I farther 
obferved, in a drop of this liquor, a mucilaginous 
part [pi. V. fig. 15.], from which globules if- 
fued as in Exper. IX. and thefe globules formed 
a current, ^nd moved in regular troops. This 
mucilage appeared to be agitated internally with 
a fwelUng or undulating motion, which produced 
fmall protuberances in different parts ; and thefe 
protuberances iffued fuddenly in the form of 
. globules, which moved brifkly forward in the fame 
diredlion. Thefe globules differed not from the 
others, except that they iffued from the mu- 
cilage without tails. Some of them, I remarked, 
changed their figure ; they lengthened them- 
felves till they refembled fmall cylinders ; after 
which the extremities of the cylinders fwelled, 
and divided by the middle into two globules, 

^ and both of them moved on in the fame diredion 
with the reft. 

EXPER, 
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EXPER. XIII. 

The fmall glafs which contained this liquor 
having been overturned by accident, I took, from 
the fame dog, another quantity of femen. But, 
whether the animal had been fatigued by too 
freqifent emiffions, or from fome other caufe, 
this femijial liquor contained nothing : It was 
tranfparent and yifcous, like the ferum of blood ; 
and, though I examined it, at diiTcrent times, 
for 24 hours, I could perceive no moving bo- 
dies, no mucilage, nor, in a word, any thing 
fimilar to what I had formerly fecn. 


EXPER. XIV. 

I then opened a dog, and took out the tefticles, 
aUd the veflels adhering to'them ; but I remark- 
ed, that he had no feminal velfels : The femen 
of this animal probably pafles diredlly from the 
tefticles into the urethra. Though the dog was ' 
full grovt^n and vigorous, I found very little fe- 
men in the tefticles. I examined with the nai- 
crofcope the fmall quantity I could collefl j but 
could perceive no moving bodies : I faw only a 
great number of very minute globules, the 
greateft part of vrhich were motionlefs ; and 
fome of the fnialleft of them feemed to move 
towards each other. But of this I could not be 
VOL. 11. L certain; 



i6a EXPERIMENTS 

certain ; becaufe the fmall drops dried in a mi- 
nute or two after they were put upon the gkfs. 


E X P E R. XV. 

I cut the tefticles of this dog into two parts, 
put them into a glafs-veflel, with as much’ wa- 
ter as was fufficient to cover them, and corked 
up the glafs. Three days after, I examined this 
infufion with a view to difcover if the flefli con- 
tained any moving bodies, and I perceived in 
the water of this infufion a' great number of 
moving bodies, fome of them of a globular, 
others of an oval figure, and entirely refembling 
thofe I had feen in the feminal fluid of the for- 
mer dog, except that they had no threads or tails : 
They moved in all dire£tions with great viva- 
city. I obferved, during a long time, thefe bo-, 
dies, which appeared to be animated, and I per- 
ceived feveral of them change their figures before 
my eyes. Some of them lengthened, others 
contradleJ, and others fwelled at the two extre- 
mities. The whole of them feeraed to turn on 
their centres; fome of them were larger, and 
others fmaller ; *but the ^whole were in motion, 
and refembled, both in fize and figure, thofe 
which were deferibed in Exper. IV. 


E X P E R. 
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E X P E R. XVI. 

Next day, the number of moving globules 
was ftill incrcafed ; but they were fmaller ; their 
motion more rapid and more irregular; and 
theit form and manner of moving were dif- 
ferentj and appeared to be more confufed ; The 
day aftef, and the following days, till the :bth^ 
moving bodies ftill appeared in this water. They 
daily diminiflied in lize, and at laft became fo 
fmall that they could hardly be perceived ; but 
the laft of them I was able to diftinguifti on the 
l 8 th and '2orh days, moved with the lame ra- 
pidity as ever. On the top of the water tliere 
was a pellicle which appeared to be compofed of 
the Ikins or coverings of the moving bodies, of 
fmall threads, &c. But no motion appeared in 
it. This pellicle and the moving bodies could 
not be introduced into the liquor by means of 
the external air; for the bottle was alw'ays 
clofely corked. 


EX PER. XVII. 

•• 

I opened fuccefllvely, on different days, ten 
rabbits, in order to examine their feminal fluid. 
In the firft, fecond, and third, I found not a 
Angle drop, either in the tefticles or feminal vef- 
^fels, though I was certain that two of them were 

L 2 fathers * 
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fathers of a numerous progeny. I imagined 
that the prefence of the female might be. necef* 
fkry for the fecretion of the femen ; I therefore 
put males and females by pairs into feparate 
eages, fo conftrud;ed that they could hot poffibly 
copulate. Neither did this fcheme at firft fuc- 
ceed ; for I opened two of them without finding 
any femen. In the fixth, however, which ‘ was 
a large white rabbit, full of vigour, I -found as 
much liquor in the feminal veflels as would fill 
a fmall cbiFee-fpoon. This matter refembled 
the jelly of meat, was of a citron colour, and 
alinoft tranfparent. Having examined it with 
the microfeope, it gradually feparated into fila- 
ments and large globules, feveral of which were 
attached to each other like a firing of beads ; 
but I could difeover no diftin£l motion ; only, as 
the matter diflblved, it formed a kind of current, 
by which the filaments and globules were carried • 
down to one fide of the glals. I waited till the 
matter (hould become more fluid ; but I was dif- 
appointed ; for, after liquifying a little, it dried 
up, and I could obferve nothing farther than 
w'hat I have already deferibed. I then added 
water to it, but without fuccefs ; for the water 
feemed not to penetrate or dilute the matter, 

EX PER. XVIII. 

I opened another rabbit, and found only a fmall 
quantity of feminal matter, which had hardly 

any^ 
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any of the yellow colour, and was more fluid 
than the former. As the quantity was very 
fmatt^ I was apprehenlive lelt it fhould dry too 
fuddenly ; I therefore inftantly mixed it with 
water, and could perceive in it neither the flia- 
ments nor the firings of beads tliat I had obferv- 
ed in the other; but I difcovered the large glo- 
bules,. and farther remarked, that they had a 
kind of -trembling reftlefs motion. 'I hey had 
alfo a progreffive motion ; but it was very flow ; 
Some of them moved round others, and mod of 
them appeared to turn round their centres. I 
could proceed no farther in my obi’ervations, 
becaufe the liquor dried fuddenly up. 


EXPER. XIX. 

Having difleded another rabbit that had been 
placed in the fame circumftances, I found no 
feminal liquor; but, in the feminal velfels of 
another, 1 found nearly as much congealed mat- 
ter as in Exper. XVII. I examined this matter 
without difcovering any thing. I therefore took 
the whole, and, adding to it a double quantity 
of water, fliook the mixture violently in a glafs. 

I then left it to fettle for ten minutes; after 
which I examined a drop taken from the furface, 
and perceived the large globules formerly men- 
tioned ; but they were few in number, and per- 
fedly detached from one another. They moved 
1. 3 towards * 
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towards each other ; but this motion was fo flow, 
as to be hardly perceptible. Two or three hour’s 
after, the globules feemed to be diminilE'eti in 
.fize ;■ their motion was more fenfible ; and they 
turned upon their centres. Though their trem- 
bling was more apparent than their progreffive 
motion; yet they plainly changed places in an 
irregular manner, with refpe£t to each other. 
In fix or feven hours, the globules were become 
fmaller, and their adivity was greater. Their 
number appeared to be great, and all their mo- 
tions were fenfible. Next day there w'as a pro- 
digious multitude of moving globules, and they 
were at leaft three times fmaller than at firft. I 
continued my obfervations for eight days, and I 
perceived that, feveral of the globules joined ; 
and, though all motion ceafed after this union, 
it appeared to be fuperfidal and accidental only. 
Some of them were larger, and others lefs j 
though mofl; of them were fpherical, fome were 
o.val, and others cylindrical. The largeft were 
moft tranfparent ; and the fmalleft were almoft 
black. This difference could proceed from no 
accident in the “light ; for they were always of 
the fame colour, whatever was their lituation : 
I’he motion of the fmall globules w^as likewife 
more rapid. The whole gradually diminifhed 
in fize ; fo that, on the eighth day, they were 
lO fmall, that it was with the utmoft diflSculty 
•J. could diftinguilh them, and at laft they totally 
' difappeared. 

. EXPER, 
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• EXPER. XX. 

In fine, having, with great difficulty, procured 
the feminal liquor of another rabbit, in the very 
ftate in which it is conveyed into the female, I 
remarked, that it was much more fluid than that 
which was extradled from the feminal vclTels ; 
and the phrenomena it prefented were alfo very 
different : For, in this liquor there were moving 
globules, filaments without motion, and a kind 
of globules with tails or threads, fimilar to thofe 
in the feminal fluid of man and of the dog, only 
thefe laft appeared to be lefs, and more adiive 
[pi. V. fig. 17.]. They traverfed, in an inftaht, 
the field of the microfeope : Their tails feemed 
to be much fliorter than thofe of other fpermatic 
animals j and I acknowledge, that I was uncer- 
tain whether fome of thefe tails were not decep- 
tions occafioned by the track of the globules in 
the liquor ; for they moved with fuch rapidity, 
that I could hardly obferve them ; and, befides, 
the liquor, though fufficiently fluid, dried very 
fuddenly. 


EXPER. XXL 

Having procured, at different times, the tefti- 
cles and feminal veflels of 12 or 13 rams, re- 
cently after they were killed, I could not find, 

L 4 either 
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either in the epidydimis or feminal, veflels, a 
quantity of femen fufBcient for obfervatiqn. In 
the fmall drops T could colledl:, I found nothing 
but globules without motion. As thefe experi- 
ments were made in March, I imagined that, by 
repeating them in Odober, which is the time of 
rutting, I might find more liquor in the veflels, 
I cut feveral tefticles in two longitudinally, and, 
having colleded a fmall drop of liquor, I flill 
could perceive nothing but motiohlefs globules 
of different fizes, 

E X P E R. XXII. ^ 

I took three tefticles of three different rams, 
cut them into four parts, and put each of them 
into a glafs-veffel, with as much water as was 
lufficient to cover them, and then Ihut the veffels 
fo clofe as to exclude the air. I allowed the 
tefticles to infufe during four days ; after which 
I examined the liquor in each glafs with the mi- 
crofcope, and found the whole full of moving 
bodies j moft of which were oval, and fome of 
thenri globular. They were equally large, and 
greatly refembled thofe deferibed in Exper. VIII. 
Their motion was not rapid, but equal, uniform, 
and in all diredions. In each liquor, the mov- 
ing bodies were nearly of the fame fize ; but, 
in the one they were larger, in the other lefs, and, 
in i|he third, ftill more minute ; They had no 

tails } 
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tails ; neither were there, in the liquor, any 
threads or filaments. They often changed their 
figtri'es, and feemed fucccilively to caft their fkin 
or outer covering. They daily became fmaller, 
and, on the t 6 th day, they were fo finall as 
fcarcely to be vifible. 


* . EX PER. XXIII. 

In the following October, I opened a ram, 
and found a great quantity of ferninal liquor in 
the epidydimis. Having examined it with the 
microfcope, I faw fuch an innumerable multi- 
tude of moving bodies, that the liquor feemed to 
be entirely compofcd of them. As the liquor 
was too thick, I diluted it with water ; but I was 
aftoniflied to find, that the water had flopped all 
motion in the bodies ; though I faw them di- 
ftindfly in the liquor, they were all at abfolute 
reft. Having frequently repeated the fame ex- 
periment, I difcovered, that cold water, which 
diluted the ferninal liquors of other animals^ 
made that of the ram coagulate. 


E X p E A. r xxiv» 

I then opened another rani, and, to prevent 
the liquor from coagulating by cold, I left the 
parts of generatioo in the body of the animal, 

which < 
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which was covered with warm cloths. This pre- 
caution afiforded me an oppoftunity of qxatxiin- 
ing.with eaiis the feminal liquor of many Tams 
in its fluid Rate. It was filled with an infinite 
number of oblong moving bodies, [pl.V. fig. i8.] 
which ran about in every direction. But, when- 
ever the liquor cooled, all motion inftantly 
ceafed' ; fo that I never could obferve the fame 
drop above a minute or two. When I diluted 
the liquor with warm water, the bodies conti- 
nued to move for three or four minutes. The 
moving bodies were fo numerous, that, though 
the liquor was diluted, almoft all of them touch- 
ed each other. They were all of the fame fize 
and figure. None’ of them had tails. Their 
motion was not rapid j and, when the liquor 
began to coagulate, they fuffered no change in 
their form. 


EX PER. XXV. 

As I v;as perfuaded, both by my theory, and 
the experiments made by others upon this fub- 
je<3t, that the female, as well as the male, poflelP* 
cd a prolific fern inal, fluid j and, as I had no 
doubt but that the glandulous bodies of the tefti- 
cles, where prejudiced anatomifls had* in vain 
ieatched for the egg, were the refervoirs of this 
fluid ; I purchafed feveral dogs and bitches, and 
male aind female rabbits, which were kept fepa- 

ratc 
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rate from each other : And that I might have 
an object to compare with the female fluid, I 
agaiii examined the femiiial liquor of a dog, ' 
which had been emitted in the natural manner, 

I found the moving bodies in the fa^me ftate, 
and attended with the fame circumftances as 
formerly [pi. VI. fig. 19.]. 


EX PER. XXVI. 

A live bitch was next diflTefled, which had 
been four or five days in feafon, without having 
any communication with the male. The tefticles 
W'ere as large as filberds. On one of them I found 
a red prominent glandulous body of the fize of a 
pea, which had a perfeft refemblance to a little 
nipple, with a vifible fiflure, that had two lips, 
one of which was more prominent than the 
other, tiaving opened this fiflure, a liquor di- 
ftilled from it, which we colleded for examina- 
tion. The tefticles were then returned into 
the body of the animal, which was ftill alive, 
in order to preferve them from cooling. I then 
examined this liquor with the microfeope, and 
had the fatisfaction of perceiving, at the firft 
glance, moviilg bodies with tails, ejaftly fimilar 
to thofe which we had obferved in the feniinal 
fluid of the dog [pi. VI. fig. 20.], Meflrs Need- 
ham and Daubenton, who were prefent, were fo 
with this refemblance, thut they .could not 

be 



be perfuad^ that Che fpermatic animals were not 
the very i^tne ; aW imagined that ‘ l|ad 

which; the l^^ps 
^j^j’the fefcale JiHd were coUe^led,' had alfo %cn 
Employed in colledling thofe b£ the male. 5Mr. 
y^eedhanv, therefore, changed both the ohjedl:- 
glafs and the pick-tpoth, andl took a frefli '^rop 
l&om the fiflure of the glandulous body, an^^x- 
^mined it firft tvith his own eyes. He agaii^^w 
the, very fame moving bodies, and was fofly 
dphvince^n^ pp.t only of the exiftence of I’per^a- 
ije animals in the feminal fluid of the feniale,* 
iiut alfo of their refemblaf^e to thofe in thp/'fci^ 
tnen of the male. We repeated the experiment 
with freflx drops no lefs than ten times, in all of 
which the phaenoaiena were exadly the fame, 

E X PE R. XXVIt 

I ;f!Having:.thfh examined the other tefticle, I 
Ibund ah ^hripe' giandu body, which was 
ifpialler, than the former, and had 

no fiflure ; buti hfter opening . it with a fc^pel, 
S. found no liquor. XJjhbn , the external fiirface 
'^this tefticle,, there l^^^m^4^jpphatic yefi- 
^ i pierced one a l&ncet, and 

.there: IfiTued a clear liquor, to which I imme- 
diiateiy applied the microfcope. But it coxi- 
taine»i: hi^ihg fifflilar to^w we difcovered in 

that 
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that of the gland ulous body, / It was a tranfpa- 
rent liquot, compofed of very fmall globules, 
without any. motion. After rep^eating this experi- 
ment feveral times, I was^convinced, that the li- 
quor in the veficles is only a fpecies of lymph, 
which contains nothing -animated or limilar to 
what we perceive in the female femen, which is 
fccrefed and matured in the glandulous bodies. 


EX PER. XXVJII. 

Some time after, another bitch was, opened, 
which had been feven or eight days in feafon, 
and had not received the male. I examined the 
tefticles, and upon each I found a glandulous bo- 
dy in full perfedion. • The firft was half open, 
and had a canal which penetrated the tefticle, 
and was full of feminal fluid ; the fecond was 
larger and more prominent, and the fllTure or 
canal that contained the fluid v^as below the nip- 
ple, which protruded outward. I took the li- 
quor out of both the glandulous bodies, and, on 
comparifon, found them entirely fimilar. This 
feminal liquor of the female is equally fluid with 
that of the male. After examining the liquors 
extraded from each teflicle, I.foundjn them the 
very fame moving bodies [pi. VI. fig. 21.]- I 
perceived at leifure the fame, pheenonrena that, I 
had obferved in the feminal liquor of the other 
bitch j I faw feveral globules which moyed with 

./VV' great* 



great rapidity^ whiph endeavoured to difengage 
themfelVes from the mfucilage that> fuhounded 
theip, and which .dragged tails or threads after 
the^. Their numbef was equally great with 
that in the male femen. 


EX PER. XXIX. 

I fqueezed the whole liquor out of thefe two 
-glanduldus bodies, and put it into the glafs of a 
watch. The quantity was fufficient to ferve for 
four or five hours obfervation, I remarked that 
it depofited a kind of fediment, or at leaft began 
to thicken. I took a drop of the thickeft part 
of the liquor, and having examined it, I difco- 
vered that the mucilaginous part of the femen 
was condenfed, and formed a kind of net- work. 
From the anterior edge of this net-work, there 
ifiued a current of globules which moved with 
great rapidity [pi. VL fig. 22.]. Thefe globules 
were extremely adlive and lively, and they ap- 
peared to be diverted of their mucilaginous co- 
verings and of their tails. This rtream of glo- 
bules refembled the motion of the blood in the 
veins ; for they feemed rot only to be animated, 
but to be puflied on by fome common force, 
which obliged them to follow each other in 
tifOops or rows. From this experiment, and from 
the nth and 12th, I concluded, that, when the 
fluid begins to coagulate or grow thick, the acft- 
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ive globules break their mucilaginous covering, 
and efcape at that fide where the liquor is moft 
fluid. They had no threads or tails,, and moft 
of them were oval, and fepmed to be. flat below; 
for they had no rolling motion. 


EXPER. XXX. 

> 

I opened the horns of the uterus longitudinal- 
ly, and having fqueezed a. little liquor out of 
them, I found it exhibited precifely the fame 
phsenomena with that obtained from the glan- 
dulous bodies. Thefe glandulous bodies are lb 
fituated, that they can cafily pour their liquor 
upon the horns of the uterus : And I afn per- 
fuaded that, during the whole feafon of love, 
there is a perpetual diflillation of this liquor from 
the glandulous bodies into the horns of the ute- 
rus ; that this diflillation continues till the glan- 
dulous bodies be entirely emptied ; and that they 
are gradually effaced, leaving only behind them 
a fmall redtiifh cicatrice on the external furfacc'. 
of the tefticle. 


EXPER. XXXL. 


I mixed the feminal liquor of the female with 
an equal portion of that of the male, which was 
recently emitted ; but the moving bodies, and 

every 
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every circumftance, were fo entirely the famcj 
that I eould inake no di(lin<^ion between thofe 
of the male and thofe of the female. 


EX PER. xxxir. 

I 

Having difTefted a young biteh that had, never 
been in feafo.n, I difcovered on o^c uf the tefti- 
cles only, a final! folid protuberance, which I 
imagined to be the rudiments of a glandulous 
body. The furface of the tefticles was fmooth 
and uniform, and it was with dilBciiIty I could 
fee the lymphatic veftcles, till the membranes 
which cover the .tefticles were removed. The 
fmall t^iantity of liquor that was fqueezed from 
the teWcles contained no moving bodies. 


E X P E R. XXXIII. 


. In another bitch ‘ftill younger^ there was no 
appearance of glandulous bodies on the tefticles; 
their furface. waa white knd pi^feiftly fmooth. 
Some fmall veftcles were difcovered ; but they 
feemed to contain no lii^^uor. I compared thefe 
female tefticles with thofe of a male of the fame 


: ^ge, and found that their internal texture, which 
was nearly of the fame nature. 


E X P E R. 
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J EX' PER. XXXIV. 

I procured the uterus of a cow that hid been 
recently killed. It was brought to me in a 
balket, wrapped in Warm cloths along with a 
live, rabbit, to preferve it from cooling. The 
tefticles, were as large as a fmall hen’s egg ; on 
one of thesv.'v’v^ aglandulous body of ihefizeof 
a pea, which protruded from the tefticle like 
a little nipple : But it had no filTure or external 
aperture. It was fo firm and hard, that I could 
prefs no liquor out of it with my fingers. Be- 
fore cutting this tefticle, I obferved two other 
glandulous bodies at a diftance from each other. 
I’liey were very fmall, and of a whitifli yellow 
colour ; but the large one, which feemed tohave 
pierced the membrane of the tefticle, was as red 
as a rofe. I examined this laft with great atten- 
tion, but could difeover no liquor; from which I 
concluded, that it was ftill far from being mature. 


EX PER. XXXV. 


In the other tefticle, there were no glaudulous 
bodies which had yet pieTced the meqabrane that 
covers the tefticle. Two fmall ones 6nly began 
to appear under the membrane. lopened them 
both; but procured no liquhr from them, 
were hard bodies, with a trailurp o£ yellow 
VOL. 11. ’ On 
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On each tefticle there were four or five lymphatic 
veficli^ j they were full of liquor. When ex- 
amined whh the microfcope, fome fmall globules 
appeared ; but there was not in them the leaft 
veftige qf motion. I obferved this liquor, from 
time to time, for two days, wkhout difcovering 
any thing new. 


EXPER. XXXtl.^’ 

I had two other uteri conveyed to me in the 
fame manner. The one belonged to a young 
cow that had never brought forth ; the other to 
a cow which, though not old, had had feveral 
young. 1 firil examined the tefticles of the 
latter, and found, upon one of them, a glandu- 
Idiis body as large as a cherry. I perceived three 
holes into which bridles might.be introduced. 
Having prefle^ the body with my fingers, a 
fmall quantity of liquor ifllied out, which I ex- 
amined, and had the pleafure of feeing moving 
bodies [pi. VI. fig. 22 .], but different from what 
I had obferved in other feminal fluids. Thefe 
globules were fmall and obfeure: Their pro- 
grefljve motion, though didinCl, was very flow. 
The liquor , was apt thitk : The moving globules 
had no appearance of threads or tails, and they 
iWere not all in motion. Thefe are all the ob- 
servations I could make on this liquor; for^ 
mpugh 1 again fqueezed the glandulous body, I 
8 ' ’ could 
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fcouid not obtain any more liquor that was un- 
mixed yith blood. The moving bodies were at 
ieaft a fourth part lefs than the glolfules of the 
bloodi 


E X P E R. . XXXVIL 

/ ■ 

This gbxidulous body was fituatcd at one 
extremity of ^ the tefticle, near the horn of 
the uterus j and the liquor which it diflilled 
mud have fallen upon that horn ; But, af* 
ter opening the horn, I found no liquor. I 
ithen opened the- teftide ; longitudinally, and* 
though its cavity was confiderable, it contained 
no fluid. At fome diftance^rom the large glan- 
dulous body, there was a fmall one, of the fame 
kind, about the fize of a lentil. Two cicatrices, 
or little pits, alfo appeared ; they Were of a deep 
red colour, and were the relicks of old glandu- 
lous bodies which had been obliterated. Having 
next examined the other tefticle of the lame 
cow, I difcovered four cicatrices and three glan- 
dulous bodies, the moft advanced of which was 
of a red fleflitrcolour, and exceeded not th| fize 
of a pea* It was folid, without arty aj^ture, ' 
and contained no liquor. The other ^0 were 
much fmaller and harder ; and theh: colour was 
a kind of orange. The lymphatic veficles were 
full of a clear liquid ; but contained nothing that 
had the appearance of life. * 

^ a ■ EX PER. 
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IXPER. xxxviir. 

I tliieft^inlpefted the tefticlee of the young 
cow, which had never brought forth. They 
were rather larger than th'ofe of the other cow ; 
but, what is not iefs remarkable than true, there 
was not a fingle cicatrice on either pf theni. A 
nuixdjer of lymphatic veficles appeared on one 
of the tefticles ; but there was no veftige of glan- 
:4 u1ou 8 bodies. Upon the other tefticle, I could 
difcern the rudiments of two glandulous bodies, 
onepuft beginning to fpring up, the other as, 
large as a fmafl pea. There were alfo many 
veficles, which ap^^red, after being pierced 
w’ith a lancef, to contain nothing. The glan- 
dutous bodies, when :e|>eried, gave forth nothing 
but blood. 


EXPERi XXXIX. 


I ept each tefticle of both cows into four parts, 
and,hawngfiut the;m into feparate vials, I pour- 
ed %:^uch; S^^^ them as 3was juft fuffi- 

cientljB eby^er thern^ andj after corking «he vials 
'Clofe,^^|iibwed t^ietti to‘infufe for fix days. I 
^ |beh exaini&ed the micro- 

s, ahd faw an amazing num^ of moving 
[pi. yi, , %. 'is In^ll the infufions, 
tilpglQbuIeaibrere but very 





adive. 
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a<9;ive, moving with rapidity round their centres, 
and in .all diredlions. I obferved them, from 
time to time, during three days, and they always 
became fmaller and finaller, tilft they tQt^y dif-» 
appeared on the third day. 


E Z P E R. XL. 

I procured the uteri of three other cows. I 
firft fearched the tefticles in order to difcover^ 
if there were any mature glandulous bodies. In 
two of the uteri I found only fmall gland ulous 
bodies on the tefticles. I was not informed 
whether the cows had ever brought forth ; but 
it is probable that they had j|ien been in feafon ; 
for a number of cicatrices appeared on their tef- 
ticles. On one of the teftfeles of the third cow, 

I obferved a gland ulous body as large as a cherry, 
and very red ; it was much fwelled, and feemed 
to be perfectly ripe. I prefled the nipple j which - 
was perforated by a hole, with my fingers, and 
a confiderable qt^intity of liquor ifllied out. In 
this liquor, I found moving bodies [pi. VI. 
fig. 24.] perfectly fimilar to thofe delcribed in 
Exper. XXXVI. Their minfiber was indeed 
greater, and their progreffive motion wal quick- 
er; they feemed to be fomewhat longer j and, 
having obferved them a long tirne, I perceived 
that they grew longer, and' changed their figure. 

L then introduced a fine ^|>tobe ii^o; the f®^ . 

M' 3 - aperture/ 
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aperture of tile glahdulous body j and, having 
cut along the probo as ‘a diredory, I fouud that 

-a liquid ipatter. 4 This 
_ e^iftine^" with the microfcope, 

Iprefentwihe fanie phseapmena, the fame raov- 
png bodies, as in Exper. XXXVI. But I could 
|dilcover in none of them eithw hlaments or tails, 
Ifrtie liquor of the veficles was ftijr tranfgareut, 
|ah4 cpntaihed nothing like life of^iution. 


EXPER. XU. 


The uteri of feveral other cows were brought 
to me at different times. In the tefticles of fome 
of; them, there wflte glandulous bodies almod 
ripe’} in thofe of othets, they were in different 
ftates of growth ; aria I perceived nothing new 
or uncommon, except that I difcovered, in the 
tefticles of two of them, glandulous bodies in a 
decayed ftate, the bafe of one of which was as 
large as the circumference of a clterry. The ex-, 
tremity of the nipple was foft and withered : 
The two. finaU holes through which the fluid 
had iffued were ftill vifible. I introduced a fmall 
briflle into them ; but thpre was no liquor either 


i the can|l,.or in.the internal cavity, which 
^^buld Itill be diitih^ifheH. -The extinction of 
jifb glanduibus bodies, therefore, commences at 
the mofl: external part, . or extremity of the 
ni|ple, Thj^y in height,- and then. 
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in breadth, as I had an opportunity of obferving 
in another tefticle, where there was a glandulous 
body diininilhed about three fourths. 


EX PER. XLII. 

As the tefticles of female rabbits, as well as 
their ‘glandulous bodies, are very minute, I could 
make no exa^ experiments on their fcminal' li- 
quor. I only difcovered, that the tefticles d 
different females are in different Rates ; knd 
that I never faw any of them which exadly re- 
fembled De GraafT s figures. 

E X P E R. XLIII. 

On the tefticles of fome cows, I found a 
Ipecies of bladders or veficles, which are called 
hydatides by anatomifts. I obferved fome of 
them large and others fmall ; and they- were at- 
tached to the tefticle by a kind of pedicle. I 
examined the liquor they contained j but it was 
tranfparent, homogenous, and every way fimi- 
iar to the liquor in the veficles. It had no glo- 
bular or moving particles. 


EXPER. XLIV. 

At this time, I made fome experiments upon 
oyfter- water, upon water in whidb pepper h^ 

M 4 beeo 
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been boiled, upon water in which pepper had 
been limply infufcd, and upon water in which 
pink-Xeeds were infufed. The bottles contain- 
ing all thefe infullons were exaflly corked. At 
the fend of two days, I faw, in the oyfter-water, 
a vaft quantity of oval and globular bodies, 
which feepaed, to fwiin like (iflies in a pond, and 
bad every appearance of being real animals. 
They had no menrbers that could be difcovered, 
apd no tails. They were tfanfparent, and pretty 
large; I faw them change their figures; they 
became gradually fmaller and fmaller during 
the feven or eight days that they exifted ; and, 
laflly, along with Mr. Needham, I faw animal- 
cules fo very fimilar, in an infufion of the jelly 
of roafted veal, which had like wife been clofe 
corked, that I am perfuaded they are not true 
animals, agreeable to tlie common acceptation 
of that term, as fhall afterwards be fully e.x- 

The infufion of pink-leeds was crowded with 
Innumerable moving globules, which appeared 
to be equally animated with thole in the femiiial 
liquors and infulions of flefli. At firft they were 
pretty large, and moved with great rapidity 
in every pdflible direflion. They continued in 
this Hate during three/ weeks, and gradually di- 
roinilhed in 'lize till thsir rainutenelis rendered 
,fhcm invifible. v 

The fame phaenomenon took place in the in- 
fufiops. of pfepper ; ’ but the moving bodies did 

not 
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not appear fo early as in the other infufi(?ns, and 
their appearance was later in the infufion of pep- 
per that was not boiled. I then b^an to firfpeia: 
that what is called fermentation, might be 
ing to the motion of thefe organic ppticles in 
animal arid vegetable fubftances. T^o difcover 
if there was any limilarity between this Ipecie^ 
of fermentation, and.that excited by ininefai fub- 
jiances, I applied to the microfeope a little liriae* 
ftone powder, and poured upon it a drop, of 
aquafortis. But the phasnomena were totally 
different. Large bubbles rofe to the furface, and 
inftantly darkened the lens of the microfeope j 
when the grofs parts were diffolved, every thing 
remained at rell, and nothing appeared which 
had the fmalleft analogy to what we perceive in' 
fhe infufions of animal or vegetable fubftances. 


EXP ER.. XLV; 

I examined the feminal liquor m tile milts of 
different fifties, extraded while the animals were 
alive; and I obferved'a vaft quantity of Obfeure 
moving globules. - 1 then fqueezed with my 
fingers the aperture in the bellies of fifties' through 
which they emit this liquor ; and, in the drops 
which I procured, I faw great multitrides of the 
fame moving glpbules, which were almoft black, 
and very fmall. 

EXPER. 



E^rERIMENT^ 




EX PER. XLVI. 

^^efore I conclude this chapter, I fhall relate 
the experiments of Mr. Needham upon the fe- 
raen of a fpecies of cuttle-fifh, called the Calmer . 
This acute obferver, having examined the 'fper- 
m'atic animals in the milts of different fifties, 
found them of an uncommon magnitude in the 
milt of the calmar. To the naked eye, they 
weye from three to four lines in length. During 
a whole fummer, while he diffeded calmars at 
Eifbon, he could find no appearance of a milt, 
or of any referyoir deftined to receive the femi- 
nal liquor of that fifti ; and it was the middle 
of December before he could perceive the firft 
veftiges of a new veflel filled with a milty juice. 
This refervoir, and the juice it contained, gra- 
dually increafed. In^examining this feminal li- 
quor with the microfeope, he faw nothing in it 
but fmall opaque globules fwimming in a kind 
of ferous matter, without any appearance of life. 
But, fome time after, he difeovered, in the milt 
of another calmar, organic bodies completely 
formed, which refembled fpiral fprings [a^ 
pi. VII. fig. 2.], inclofe^ in a tranfparent cafe. 
*Jhefe fprings wer^ equally perfed at the firft 
dbfervation as afterwards; only they, in time, 
contradled themfelves, and formed a kind of 
ferew. The head: of the cafe is a Ipecies of valve 

which' 
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which opens outward, and through which every 
thing within may be forced outu It contains, 
betides, another valve, a little barrel, r, and a 
ipongy fubftance, Thus the whole machine 
contifts of an outer, tranl|i^rent, cartilaginous 
cafe, a^Jig. 2. the fuperior extremity of which 
is terminated by a round head, formed by the 
cafe Ijfelf, and performs the office of a valve. 
This external cafe contains a tranfparent tube, 
which includes the fpring, a pifton or valve, a 
little barrel, and a fpongy fubftance. The fcrew 
occupies the fuperior part of the tube and cafe, 
the pifton and barrel are fituated in the middle, 
and the fpongy fubftance occupies the inferior 
part. Thefe machines pump the liquor of the 
milt ; tlic fpongy fubftanc^ii full of this liquor; 
and, before the animal fpawns, the whole milt 
is only a congeries of thefe organic bodies, which 
have abfolutely pumped up and dried the milty 
liquor. Whenever thefe fmall machines are 
taken from the body of the animal, and put 
among water, or expofed to the air, they begin to 
a£t [pi. VH. tig. 2. and 3.]; the fpring mounts 
up, and is followed by the pifton, the barrel, and 
the fpongy fubftaftce. which contains the liquor: 
And, as foon as the fpring and the tube in whfeh 
it is contained begin to iflue but of the cafe, the 
Ipring plaits, and the whole internal apparatus 
moves, till the fpring, the pifton, and the barrel 
have entirely efcaped from the cafe. When 
this is effe<fted, all the reft inftantly follow, and 

the 



the milt^iUquorj which had been pumped, and 
was confined ifi the fpQi^y fubftance, . runs out 
through the baifrei. 

As this, phaenomeaori is extremely fingular, 
||0d incohteftibly p^i^# -tHat the moving bodies 
fti the milt of the calihaf Mre not real animals, 
but Ample machines, a 4>e^ies of pumps, I fliall 
here tranfcril^ Mr. Needham’s; own account of 
' |be matter ; ' ; ;; ' • • 

‘ When the fmall machines*,’ fays he, * have 
come to their full mattj^ty, feveral of them a^ 
t ags foon as they are eitfiofed to the air. Moft 

* of them, howeyer, may be commodioufly 
^ viewed by tbe microfcope before their action 

* commences | and, even .before they adt, it is 
^'-heoeffary to moi^h^ with a drop of water the ' 
‘ Superior extremity of the external cafe, which 
itij^then begins tp expand, while the tw« flender 

* ligaments that iflue out of the cafe are twifted 

* and. contorted in different ways. At the fame 
‘ time, the fcrew rrfes flowly, aqd the fpirals at 

* Its fuperior end approach each other, and a£t 
‘ agaipft the top of the cafe, thofe which are 

* low^ feetnihg to be continually followed by 

* others tfiat iAue frot]) 4 ^he pifton ; I fay, that 
^^hey to folidvv ; becaufe I believe it to be 

^ly a deception produced by the motion of 
■V the fere w»; The,: and barrel likewife 

4 :||oye in the fame direftion j and the iciferior 

. * W madt with the Microfcope, 



part. 



‘ partj which contains the femen, extends in 

* length, and, at the^fapne tii^e, Imoves-towatds 

* the top of the cafe, which -is lapparent by the 

* vacnity left at the bottom^ ^ foon as the 

* fcrew, with the tiibjB in j^hidb it is inclofed, 
‘ begins to appear out of the ca%, it twifts, be- 

* caufe it is conftraiaetf by the' t^o ligamentsi^ 
‘ 'rivc whole inteynai apparatua .continues *to 

* move gradually find flowly till the fcrew, the 

* pifton, and the barref, have entirely efcaped,' 
,* When that happens, the rernstinder ifliies in- 

* ftantaneoufly. The pittbn, fpl. Vll. ?hg. 2.] 
‘ feparates from the. barrel a; the ligament, 

* which is under the barrel, fwells and acquires 
‘ a diameter equal to that of the fpongy part 
‘ which fucceeds it : This, though much broader 

* than when in the cafe, becomes alfo five times* 

* longer than formerly. The tube. Which in- 
‘ eluded the whoki, contrafts in the middle, and 
‘ forms two knots or joints, [pi. VII. fig. 2, 

* and 3.], diftant about one third of its length 

* from each extremity. Then the femen efciqpies 

* by the barrels, [fig. 2.f. It is compofed of 
‘ fmall opaque gk)bules, which fwim in a ferous 

* matter, without difeoyering any figns of life, 
‘ and,are.precifely thd fenae as I perceived them 

* to bp when- difFufed through the referyoir of 

* the milt. In the figure, i^hf'^ai’t ccunprehend- 

* ed between the two joints; ij^ ^e,v a|jpe^s to be 
‘ fringed. When examined kattentiycly^ jthis 

* appeara nce feems to be Qccafiqjaed; 

J ■ * fubftance 



^ fubftaftce withia ^e tube! being broketf and 

* divided into |>ordon& nearly equal. The fol-» 

* lowing phaeoomen^* wills clearly prc^ve that 

*< this is the cafe* ^ ^ . ;;,x ., 

it'lbiiietitnts h^jeiS^r that the, fere^ ^nd 
.5 the tube br^k''jj^ 6 ifi?ly above the piftp^.^, 
f which remains ai|.^|!^f«l|r, el e, [fig. 3.]. Then 
*i:(the tube inftandyj:l^pt$^Jah{k contracting, 

‘ yaflumes a eOnica^ '^p^ah^e the extremity of 
‘‘ 'ihe ferew,y^t ■%** denipnftration that it 

^4|t:theVe very and the manner in whiph « 

f h accommodates its ‘h]|ure to that of the fub- 

* ftance which includes it, v^en the 'latter : un.* 

■ ’■ ■' , ‘ 5 * 

* ‘ dergoes the finalleft change, proves that 

4 every where eqd^llf 'elaftilJ^iV^^.^^^^^^^^^ # ^ 

i t Mr. Ncc^alfc^hence concludes, that if, is na- 
to i^aginf^|h^^ the total adion oClthiS 
^achinels ocb^uohi^ by the fpring of the fcrdw. 
.^^t, unfortunately, |ie provea, by feveral fexp^ 
ii^ents, that the fcre#;fe aded upon by a power 
,, Sliding in the fpongy part: As foon as the 
Icriw is feparated from the reft of the machihi^, 
it Safes to ad, and Ibfes all motion. The au- 


* aairiiatuSij^^^ of the calmar.’ 

From 


thpr draws thd following condufion'Trpm 'thia 


:non. 


■,‘Tf,I had feen^i^JSj 'Hhefe pretended ai^, 
,* dtalcules in the fenjen pf living animals, I flipiif 


they are rehlly 4 aji|| 6 ®ied beings, or only^ pro- 


d^iouflylmalf ahachioes, which correfpond in 
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From this and other analogies, Mr. Needham 
concludes, that the fpermatic worms of other 
animals, it is reafonable to thii^, are only or- 
ganic bodies; a fpecies of inachines fimilar to 
thofe of the calmar, whieh^d at difierent times ; 
for, fays he, if we fupppfe that, of the prodi- 
gious number of fpermafic animalcules which 
appear in the field of the mi^rofcope, only a few 
thomirnds adt at a time, thi? wili be fufficient to 
make us believe the whole to be alive. If it be 
farther fuppofed, he adds, that the motion of 
each animalcule laft#, like that of the calmar 
machines, about half a minute; in this Cafe, the 
fuccefiive adtion of the fmall machines would 
continue for a confiderable time, and the ani-y 
malcules would die one after another. Befides, 
why Ihould the femen of the cafmar alone con- 
tain machines, while that of aU other animals 
contain real living animalcules? Here the ana- 
logy is fo ftrong as to be «lmoll irrefiftible. Mr, 
Needham farther remarks, that even Leeuwen- 
hoek’s experiments feem to, indicate that the 
Iperraatic animals have agreat.refemblance to 
the organic bodies in the femen of the calmar* 
Speaking of the femen of the cod, Leeuwen- 
hoek remarks, that he imaj^hed the oval bodies 
to be animalcules, burfit and difiiended, becaufe 
they were ^ur, times larger alive. 

And, in another place, iBeadbftrves of the femen 
of a dog, that the animalcules 
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their fi^urcj elpecially when the liquor began to 
evaporate ** 

• On all thefe accounts, Mr. Needham donjec- 
tured, that the pretended fpermatic animals were 
only a kind of natural machines, bodies much 
more limply organized than thofe of real ani- 
mals. I examined themachines of the calmar 
along with him, and the reader may be afli’red 
that his defcription.of them is both exadt and 
faithful. His experiments, therefore, demon- 
flrate, that the feminal fluid conflfts of particles 
in queft of organization; that,, in fad, it pro- 
duces organized bodies; but that thefe bodies are 
not animals, nor fimilar to the indi^^idual which 
produces them. It is indeed, probable, that 
thefe organized bodies are only a kind of inftfu- 
ments for perfeding the fertien, and beftowing 
on it an adive force; and that it is by their in- 
ternal adion that they intimately penetrate the 
feminal fluid of the female. 

* See Lceawenh. Arc. nat. p, 306, 309, and 319% 



Com^lfon 



k ' my .j’ ’;iiia(|d:';, : 

v^ith , 9 }t the altentio^ ^ which I ii«iu 

pahle, and ihou^ t olteQ rented 
fatisfied that many 

I have defended ^h4 what 

every man n^y fee, at the e^^ ai!^ 

and patiencev free myfelf ftom prgttdk^^^^ 
even attempted tq' for^ what qs|^ ^dlsjferveiis , : 
pretended to have feeq; e^avptfrijtg,, by 
means, to be certain of feeing j^nothihg hm 
really appeare4^ 4md il| W till I had dV ■ 
gefted my ea^rinietits^ that I VVilhcd to cotepai^ 
them with thofe df former vmterS, and pajrfri^" ■ 
larly with thofe of teenwehKoe% w^ 
cupied hiinlelf morei;tili^;;d0 years 
menta of thia !itihd;^v; 


obferv^ft vit 
compat^fon betv««^^ 
and thofe of- 
feme 

- vc)t.:u.:x' ' 
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truth be eftal^flied, and errors may be de- 
te^lei^,: 'ei^^ially the only objc^ of in- 
tp afcettaiu the genuine nature of thofe 
mi^^g.^ie3 ^hich zppi^ in the feminal fluids 
v'bf i^ralimals. ^ 

In the month of November 1677, Leeuwen- 
hoek, who had formerly communicated many 
> micrctfwpic obfefvations to the Royal Sod, -ify of 
London, concerning the juices of plants, the 
texture of trees, the optic nerve, rain water, &c, 
i writes to Lord Brouncker, prefident of the So* 
i defy, in the following terms : * Poftquam* Exc. 

* Dorainus Profeffor Cranen me vifitatione fua 

* faepius honorarat, litteris rogavis* Domino Ham 

* cognato fuQ, quafdam obfervationum mearum 
‘ videndas darem. Hie Dominus Ham< me fe- 
‘ cundo invifens, fecum in laguncula vitrea femen 

, * viri, gonorrhoea laborantis, fponte deftillatum, 

* attullt, dieiSis, fe poll paucilBmas temporis mi- 
^ nutas (cum materia ilia jam in tantum eflet 

* feifoliiita.ut fiftulae vitreae immitti poflet) ani- 

* malcula viva in eo obfervafle, quae caudam et 
‘ ultra 24 boras non viventia judicabat : Idena 
‘ refefobat fe apimsdcula obfervaffe mortua poll 

* fumptam; ab aegroto. therebintinam. Materi- 

* am pf^dicatam fiftqlae vitreaa immifllam, prae- 
; ‘ feqfo jpomino Ham, obferyavi|jgu«^ in 


: ' Eamdem 


e^^^eaforas 3 aut;; 

eamftem,/9hitvmatej^m obfervans 
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* Eaitidem materiatn (feraen virile) non se- 

* grot! alicujus, non diututna confervatione cor- 

* ruptam, vel poft aliquot momenta fluidiorem 
‘ fa^am, fed fani viri ftatim poft eje^tionem, ne 

* interlabentibus quidem fex arteriae pulfibus, 

* faepiufcule obfervavi, tantamqido in ea vrven- 

* tium animalculorum multitudinem vidi, ut in- 

* plura quam looo in magnitudine are- 

* na: fcfe moverent ; nosn^ in toto femine, fed 

* in materia fluida craftiori adhaerente, ingen- 

* tern illam animalculorum multitudinem obfer- 

* vavi ; in craffiori vero feminis; materia quafi 

* fine motu jaeebant, quod inde provenire mihi 

* imaginabar, quod materia ilia craiTa ex tarn va- 

* riis cohsereat partibuS) ut animalcula in ea fe 

* movere nequirent; minora- globulis fanguini 

* ruborem adferentibus haec, animalcula erant) 

* ut judicem, millena millia arenam grandiorem 

* magnitudine non sequatura. Corpora eorum 

* rotundai anteriora obtufa, pofteriora ferme in 

* aculeum defmentia habebant ; cauda tenui Ion-* 

* gitudine corpus quinquies fexiefve excedente, 

‘ et pelluciday craftitiem yero ad 25 parterri cor- 
‘ poris habente) praedita eranj^ adeo ut ea qUo 
‘ ad figUram cum cyclaminis mindribus^Jongatn 

* caudam habentibus, optime comparare queant i 
‘ IVi^u Plicae fer^ntihpj aut ut w^ in 

* aqila nat^tiaf prqgi^ie^ntuf verp 
‘ aliquantttl]^. cm^ri 

* quidem difibrabant'lbte^mlatitui^Uemoa^^^ 

‘ procedebant. - Intcr^|afimf^ipaba| me inters 

■’ ‘''%Qfcere.. 



* ttcrf5sere f fidSfe iwflteac variai 

‘ aniaiafeiildfUtli piftes, quia v«ro cofltinup eas 

* ¥id^e aequibsm) de iis taeebo. HU animal- 
*■ ^U Minora adhuc anirtiakula^ qolbus non nili 

* '^obuli flgaram attribuero poffutn^ pertnifta 

erint. ■';' ■■■ ■’■ ■■ ■ ■ ■ ■ 

* Memini mO) ama tr^s eut quatuor annos, ro> 

* gatU Domini Oldonbufg B» M, f^en veribT ob- 

* lervaSr^ let priedi3:a>&nimalia pro globulis ba> 

* btu% ; fed quia fallidiebam ab ulteriori inqui- 

* fitiono, et magis quidem a defcriptione, tunc 
‘ temporU cam omifi. Jato quoad partes ipfas, 

* ex qUiBus feminis materiam, quoad 

* majorem fui partem confiftete fsepius cum ad- 

* miratione obfervavij ca font tarn varia ac multa 

* vafa, Imo in tauta multitudine haec vafa vidi» 

* ut credam me in UUica feminis gutta plura ob- 

* fervaffe quam anaiomico pet integruM diem 
'* fubjeftum aiiquod fecanti occumnt. Qqibus 
^ vilis, firmitet credebam nulla in cotpore hu- 

* maiio jam formate efle vafa, quae in femine 
' * virili bene conftitufo non r^eriantur. Gum 

* mnteaia ha^ pet Momenta pu*dam aeri fuiffet 

' * expobt^ Vafprum' muhitudo in aquo- 

* £im nugnis Oleagmdis globulis permiiMm ma> 

* teriinn mutabatur,^ &C. 

j of ;the%d0f tO 

IbU tetter c£ ieeufs^boid^ that be 

iiidi?^ids^^ !^^ other anb^aii^ Mot only t^fupporb’ 
the original difepvcry, -bi^? f o didMgui^ vrhat- 
n%hta{^ and 

:y;," figure ■ 
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figure of the with ri^rd to 

the vafcular textyre of the thiek patt of the fe- 
minal fluid, he fufpc^ted that it was pnly a con- 
geries of filaiew^ts," without any regular organi-^ 
zation: * Qu# £«hi videhatur vaiorutri congeries, 

* fortaflis femiriis fynt qusedah) filameota, haud 

* organice conftru£ba, fed- dum permearunt vafa 

* g^i^ljgrationi infervientia in iftiufmodi figuram 
‘ eiongata. Non diflimili niodo ac fsepius no^ 

* tatus fum falivam erafliorem ex giandularum 
‘ faucium foraminibus editam, quafi e convolutia 
‘ fibrillis conftantem*.’ 

Leeuwetihpek replied, ifldi March ’1678, in 
the following words : * Si qyando canes coeunt 

* marem a fcemina fiatim feponas, materia quae- 

* dam tenuis et aquofa (lympha fcilicet fperma- 

* tica) a petie folet paulatim exftiUarej hanc 

* materiam numerofiflimis animalculis re^detam 

* aliquoties vidi, eorum magnitudine iqu% in. 

* femine virili conlpiciantur, quibus partlculse 

* globulares aliquot quinquagjies majpres permi- . 

* Icebantur. 

* Q^d ad vaforum in crafliori feminis yiriUs 

* portione Ipe^abiliutu obfiO^ationem attioet, 

* denuo non feme! iteratam, ikltem nuhimetipfi 

* contprobafle videor ; ineque omnino perfuafiim 

* hah^ a^^aai 

* fuifle a perkijSnid^^^^ h^ud 

* inag^s pffibl^ue ohferyants, qpam mibi wifii ia 

* femiid- viriji, ppp peripicUli, in eoidjp«$huni 

* venere, ; ^ 

• $et PWl. Tra^ N». 141; p. 104J. ' • 

N 3' v « Cum 



turn et* faEiiv|ttii ^ 

i^i^.;^-actohit6lor.uin •'i;d*ta'^"}^;^|^’as fperfliaticae 
? * ^ttulam imato^Calt^amj extUlan- 

* tem, exakiini fpbj#d, iibl atiiinaiUa prasdi^p- 

* rum^rtitiia,' fed l<fe^€ pau^^, toriipi«^rcre. 

Glotifoli Uem niagnku- 

dinelsnifhaUutn/iffdem penbirti funt. ^ 

Horum ahitnalium aliquot^ etiaip delinea- 
nories tranikiifi f^lfigura, ex- 

priinit ePfiiinK ^l^dt ViVpih (ip femine aini- 
culi arbitfpt) caquc forma qua vldebatyiir, dum 

* alpicieatetn me verfus teridit. A B C, eapitu- 
‘ lum cum trunco iridicarft f D, ejufdem cau- 

* dam, quata pliriteV ul'Tuam ariguilla iuter na- 

* ♦ tandUni %iHena millia, quan- 

'* turn c6hje^air6 arfenuls niajoris molem vix 

fliperant. 6g. 2^3. 4.} funt eJCifdem 
f geb^ris anirhafia, ftd jam emorfua. 

; ' * f %r3 dcftneatUr vivum aUimaleu- 

‘ in canino' fefe ali- 

‘ quOft^'tiii^afi^BtiuS itttuenti dichibuit. EFG, 
-* ’capiiV cbiti tmfacb indigitan G H, ^Ufdem 
|‘'..''<^udan?. 6/''^. :8.J'"_AIi^"#Uht in 

?'^:?^dat!d& in- 

f|-;,j^^!at^::-tidi^ 'Ut pdleii|^'-;pdrtfpnero_^ lympha; 

■ arieiiu^" ■•^edto'cri ':(^p'pd^entem, ' 
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a continer^. 
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la aaotber Sbcietyi darted 

May 3t| * Seiiiiittw 

* canini tandUuna micirofc^pto itemiia 

* coatemplad^lup^ 

* animalia . iaime'ro^nae. . Aqua plu- > 

* vialis pari qi^utitate.a^'^llt^Wdeaa lpo^ftim ^^ 

* mprtemaccercit EjuidclM^iHiui^caninipoiv 
‘ tl{t4cula ih %it^o tul)|t|lb .undise pj|rt^-.dud«> 

* deeitnalein cra^ ferv^a, Jfex at tripnla horary , 


‘ ruiTt rpatio c6nfenta animalia vita deftit^^ pie?- 

‘ raque, reliqu# raord)u4dajvidei|ian^r. 

‘ (^o de vaforum in, fei^ine Igeiiitali i^xifte^^^ 

* da magis odnf^ret, delii^tioneln aHqualeni 
‘ mittb, ut in dgura ABCD fi [pl* %• 9*3 
*■ quiBiis literis cireumrcriptum Ip^diiiq aVenulatn 

* mediocrera vix; fuperat.’ ^ . ' ■ 

I have tranlcribed thitfe paffages frona thei Phi^f 

lofophical TranfafSddna, J^aufe% firft ap- 
peared in that JWOT^ , before L^euw^ 
form^ any theory^, {and,. 't^r^re, they.muft 
be more agreeable td. truth. Aitier the ingenious 
author bad fornjed,.a>Cyftem‘ dC generarioh, his 
account of the ljpi|^ade aniii^ in v 


eflentkl article*,*. ' 

. Ii^the firft place, whatite fays concerpidg^ 
nun^^r of the|e^pretendi^iif4)^ 


• Hire tU :yoth<Hi‘'f4^ih'pi6-|^i^«4lt\’'p»oof;«^ 
■hoek inv^ttdv)^:' 

ence qf . fpe?iaildf;'i*Wia^^^^';H|»pfsVJi»r» ■ 
the argeinent,' 
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COMPARISON OF 

ftext die t^U Is glotHilar, and vfometimes cylin- 
drical} farnetimes it is flat, and at other times 
it is l«6ader tha^ long* &€. With regard to the 
it is --nften thicker and fhorter than he re- 
^pFitfeats, The vibratory motion he afcribes to 
vthe tail, and by which he aU animals 

are enabled to ptbcee^d forward, 1 never could 
tKftingttiCh in the m^th^er he defcribes. I^>^lave 
ifeen t%fe moving bodies vibrate eight or ten 
times, from right to left, or from left to right, 
J>ivithont advancing the breadth of a Angle hair : 
and I Save obferved 'many of them which never 
could proceed fot’ward, becaufe this tail, in place 
of aflifting them to fwim, was^ on the contrary, 
afmall thread attached to the filaments or muei- 
“kginpus part of the liquor, and, of courfe, totally 
prevented the progyefliye motion of the body. 
Even appeared to have any mo- 

tion, it rfcfembled only, the fmall bendings of a 
thread at the Ond of a vibration. I have feen 
thefc threads or tails fixed to the filaments, which 
fijfieeuwenhqek calls yeffels ; I have feen them 
'Sfeparittf from.t^^^^ j^er repeated efforts 

made by the jpqving bodies : I have feen them 
fijR idtsig,' then ciimitiifh, and at lafl; difappear. 
Thqs thefe tails oiight to be regarded aracci- 
d€q^V,j^pe»'^age8,, ;9ftd;^^ meipbera of 

' iemark- 

abie, LeeuwenhoclCc^prelsly affirms, in his let- 
tei . that, befides the tailed 

in this liqiror animalcules 
and were 

./.•N.-.'"’"' perfectly 
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EXPERIMENTS. 

perfectly globular : ‘ animalcuUs (caudatis 

* fcilket) minora adhuc animalcula, quibus non 

* nifi globuli figuram attribuere pofl'um, per- 

‘ mifta erant.’ This is the truth. After Leeu- 
wenhoek, however, had hiaintained that thefe 
animalcules were the only efficient principle of 
generation, and that they ^ere transformed in- 
to* nien, he regards as real animals thofe only 
which had tails ; and, accordingly, as it was 
neceflary that animalcules, to be transformed 
into men, ffiould have a conftant and invariable 
figure, he never afterwards mentions the round 
animals without tails. I was ftruck with the 
dillercnce between the original compofition of 
this letter, and the form in which it appeared 
tw'enty years afterwards in his third volume: 
For, inftead of the words which we have juft 
now quoted, we meet with the following in 
page 63 : ‘ AnimalcuUs hifce permiftk jacebant 
‘ alia: rainutiores particulae, quibus non aliara 
‘ quain globulorura feu fphsericam figuram af- 
‘ fignare qaeo.’ This is a very different account 
of the matter. A {Article of matter, to which, he 
afcribes no motion, is extremely different from 
an animalcule. It is aftonifliing that Leeuwen- 
hoek, in copying his own letter, fliould have 
changed an article of* fo much cpnfequence'. 
What he immediateljr fubjoloe'^ merits 

attention. He fays, that, at the intreaty of Mr. 
Oldenburg, he had examined this liquor three 
or four years ago; and that he then imagined 
ibefe animalcules to be globule?, /ifhus, thefq^ 

I pretended 
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pretended ^aillinalcule^ ibaietimed globules 

' Vithout any fenfible motion j fomctimes they are 
globules ^hich move with great adivityj fomc- 
times they have tails, and fometimes no tails. 
Speaking of fpcrniatie animals in general, he re- 
4lharks%^ * Ex hifce.meis obfervationibus cogitare 
‘ - cospi, quamvis antehac, de animalculis in fcmi- 
* nibns mafculinie agens, icripierim me in illis 
' eaudas non detejdffe, fieri tamen pofle Ut ilia 
% aniraalcula seque eaudis fuerinf inftruda, ac 
,#inunc comperi de animalculis in gallorum gal- 
? linaceorum femine mafculino:’ Another proof 
that he has often feen fpermatic animals of all 
'kinds, without tails. 

Secondly^ It is worthy of remark, that Leeu- 
wenhoek had very early difcovered'the filaments 
W-hich appear in the femen before it. be liqui- 
fied j and'that, at that time, when he had not 
conceived his hypothefis concerning the fpermatic 
animals, he imagined the filaments to be veins, 
Serves, and arteries. He firmly believed, that 
dU the paits and vefiels cf the human body 
nvighf be clearly diftinguiftied in the feminal 
fluid. He even perfifted fin this opinion, not- 
withftanding fhe iyprefentations made to him by 
Mr. Oldenburg, in name of the Royal Society, 
ibut, dftor he coneeived ;tbe n^ 

Ifig his fperhiath:: hS never 

't^ain takes any notibe of thefe veflels. Inftead 
regarding theni as the nerves and blood-vefi' 

* Tow. iii. p, 371. . 

1 fels 
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lels of the human body already formed in the 
femeh, he does not even afcribe to them their 
real funSion, which is the production of the 
moving bodies. He obferves^, * Quid fiet de 

* omnibus illis particulis feu corpufculjs praeter 

* ilia animalcula femini virili hominum inhae> 
‘ ^rentibus ! Olim et priufquam base feriberem^ 

* in'ea fententia fui prsediftas ftrias vel vaia ex 

* tefticulis principium fecum ducere,’ &c. And, 
in another placej he fays, that what he had for* 
merly remarked concerning velTeJs in the femea. 
deferved no attention. 

thirdly ^ ][f we compare the figures i. 2. 3. and 
4. pi. Vlll. IX. which we have reprefented exad:- 
ly as they appear in the Philofophical Tranlac* 
tions, with thofe which Leeuwenhoek caufed to 
be engraved feveral years after, v^'e fhall find very 
great differences, efpecially in thofe of the dead 
animalcules of the rabbit, i. 3. and 4» and in 
thofe of ' the dog, which I have alfo delineated, 
in order to give a diftind idea of the matter. 
From all this, it may fairly be concluded, that 
Leeuwenhoek has not always feen the fame 
phasnomena ; that the moving bodies, which he 
regards as animals, have appeared to him under 
different forms j and that fie has contradicted 
himfelf with a view to* make the ipecics of men 
and of animals uniform hhd confilfient. He not 
only varies as to'the fundarnefital part of thefe 
experiments, but alfo as to the manner of^mak- 

♦‘TjSm. i. p. 7. 
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ing them exprefsly tells ws, that he al- 

ways diluted the fcmen with water, tc l^parate 
its partS) and to give more freedom of motion to 
the animalcules^; and yet^ in his firft letter to 
I/ord Brouncker, he fays, that, when he mixed 
the femen*of dogs, in whicblie before had feen 
innumerable animals, with water, they all in- 
ftantly died. Thus Leeuwenhoek’s firft eatperi- 
ments were made, like mine, without any mix- 
ture ; and it. appoars, that he was' not in ufe to 
mi^ the liquor with water till long after he be- 
gan his experiments, and till he conceived the 
idea that water killed the animalcules ; which, 
however, is not true; I imagine that the addi- 
tion of water only dilTolves the filaments too 
fuddenly ; for, in all my experiments, I have 
feen but very few filaments in the liquor, after 
its being mixed with water. 

Leeuwenhoek was no fooner perfuaded that 
the fpermatic animalcules were transformed in- 
to men and other animals, than he imagined that 
he faw two diftinO: kinds in the femen of every 
animal, the one male and the other female. 
Without this difference of iex in the fpermatic 
animalcules, it was difficult, he fays, to conceive 
the poflibility of producing males and females by 
fimple transformation. SlLe mentions thefe male 
and female j^umalcules in his letter publifhed in 
^e BhUofophical ITranla^ 145 . and in 

federal other places f* But he attempts not to 

* Tom. ill. p. 92* 93. 

f Sco com. i. p. i 63« and tonit iiL p. loi. of bis works* 

defcribo 
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defcribe the differences l>etween the male and fe- 
male animalcules^ which never exifted but in 
his own imagination. 

The famous Boerhaave having alked Leeu- 
wenhoek, whether he had obferved any differ- 
ences in the growth and lize of dermatic ani- 
mals ? Leeuwenhoek replied, that, in the femen 
of a rabbit which he had opened, he faw an in- 
finite number of animalcules: * Incredibilem,* 
fays he, * viventium animalculorum numerunt 

* conipexerunt, cum hxc animalcula feypho 
‘ impofita vitreo et illic emortua, in xariores or* 

* dines difpareffent, et per continuos aliquot dies 
‘ fiepius vifu examinaffem, quasdam ad jufiam 

* magnitudinem nondum excreviffe adverti. Ad 

* hsec quafdam obfervavi particulas perexiles et 

* oblongas, alias aliis majores, et, quantum ocu- 

* lis apparebat, cauda dellitutas ; quas quidem 
‘ particulas non nifi animalcula effe credidi, quse 
‘ ad jufiam magnitudinem non excreviffent *.* 
Here we have animalcules of different fizes, and 
fome with tails, and others that had no tails, 
which better correfpond with my experiments 
than with Leeuwenhoek’s fyftem. We only 
differ in a fingle article. He confiders the oblong 
bodies without tails as young animalcules which 
have not yet arrived at th^r full growth : Butl, 
on the contrary, have feen thefe pretended ani- 
mals originally fpring from the filaments with 
their tails or tlueads, which they gradually loll;. 

* See tom. iv. p. 280, 281. 

In 
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In the iitiaer letter to Boerhaave he fays *j thatj 
in the fettieh of a ram he obferved thv? animal- 
cul«s inarching in flocks like fheep : * A tribus 

* Gif<n||r;,anms teffes arietisj: ^edhipj^entes, ad 

fvsjfeopil iqgente voliiptate 

* adli|rtebala?anii^cU]a |mnia,l;^bt^tt inna- 

* i; feti^i ma§ultno|oundeni natlndb 4ur- 


^ife|j^t:nei%:?it 4 «8mirvtf|^^t qtib'itinere pripra 
pffpitenatarent, eodfin po^riorajfubfequerenter, 
^i^deo ut hifce aniipalcul^quafi 'fit ingenitum, 
* /<|Uod oves faditare videaqus, fcilicet ut praece- 
;A dentium veftigiis grex uhiverfus i^dat.’ This 
bbfervatioli madfe' by Leeilwenhoek ini the year 
11713, and which he regarded aS^pew and fin- 
j^ar, isa fnfffbitentpro^^^that he-^^dpever foat- 
(Eehtively examined the^fe^inal fliUds of aniipals 
as ito enable him to giveexaddefcriptionsof them. 
I^itheyear I7i3,he wasyi years ofage: Hehad 
|eeu in the conftaht pradiifce of making experi- 
l^dnts With the microfcopp for 45. years : jHe c6n- 
dl^bWfW^tiblilhf^pbfervaiion^^oring 36'years : 
And ;^#tj after 1^1 his pijadice,^ke now, for-the 
tifnej obferved a phaBnomcnon which is ex- 
pbited in every femen, and Which I have ‘Je- 
^ibed, Exper. IX. in %e hutnan femen,; ^x- 


XXIX. intlje femeff oTa bitchi To explain the 
IriEpwng of the animalcule^ of the ram in flocks. 
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therefore,' it is unneceflary to fuppoie them en- 
dowed with the natural inftin^ peculiar to fheep ; 
fince thofe of man, of the dog, and of the bitch, 
move in the^ very, fame manner; and fince this 
motion depends upon particular circumftances} 
the principal of which is, that the #aid part of 
the femen fhould he 6n one fide, and the thick 
or filamentous part on the other ; for then the 
whole moving bodies difengage themfelves from 
the, filaments, and proceed, in the fame direftion, 
into the more fluid part of the liquor. 

In another letter, written the fame year, and 
addrefled to Boerhaave*, he relates feme farther 
obfervations concerning the femen of the ram : 
He tells us, that, when the liquor was put into 
feparate glaifles and examined, he obferved flocks 
of animalcules moving ail in the fame direflion, 
and other flocks returning the contrary way. 
He adds : * Neque illud in unica ep^idymum 

* parte, fed et in aliis quas praecideram partibus, 

* obfervavi. Ad hsec, in quadam paraflatarum 

* refefta portione complura vidi animalciila, qua: 

* nccdum in juilam magnitudinem adoleverant: 

* nam et corpufcula illis exiliora et caudae triplp 

* brevlores erant quam adultiSi Ad hsec, caudas 

* non habebant definentes in mucronem, quales 

* tamen adultis effe paffim comperio. Praeterea, 

* in quandam paraftatarum portibnem incidi, 

* anlmalculis, quantum difeernere pOtui, deflitu- 

* tarn, tantum illi qussdam perexiguae inerant 

* toin* ir. p. 304. 


* particulae^ 



* partially, longidres paiiim breviorefi j 

* ^ a^ri fut extnemitate craflhirtcUlTe | iftag 

* parti^k» in ammalcula traniituras ede non du- 

* iiitabani.* From this paflkgit:« it is ^rparent that 
X<e^vrenhoek bad feen in this ieminal liquor, 
what 1 have ^und in the &men of all the ani> 
sials which 1 examined, mcndng bodies that dif- 
fered in iize, figure, and motion ; and thefe cir- 
cumftances, it is obvious, correlpond better with 
the notion of oi%anic particles in motion, than 
with that of real anuhals. 

It appears, therefore, that Leeuwenhoek’s ob- 
fi»^ations, though be draws very different con- 
clufions from them, perfectly oorrefpond with 
mine : And, though there be fome oppofition in 
the fadls, I am fully perfusdcd, that, whoever 
ihall take the trouble of repeating the experi- 
ments, will eafily difcover the fource of thefe dif- 
ferences, and find that I have related nothing 
but truth. To enable the reader to decide in this 
^unatter, I ihall add a few remarks : 

We do not always fee, in the human femen, 
the .filaments I have mentioned : For this pur- 
pofe, the liquor muH be examined the moment 
it is ektradlOd fii^m the body ; and even then 
they do not uniforimly appear. When the li- 
quor is too thack, it |)rbfe^8 nothing but large 
globules, whi<di may be dfiftinguifhed with a 
oiinmnbn lens. Wl^^eXatnined with the micro- 
they have th^it^earance%f fmall oranges ; 
they very. and- occu- 

, pies' 
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pies the whole field of the microfcope. The 
firft time I bbferved thefe globules, I imagined 
them to be foreign. bodies which had fallen into 
‘ the liquor. But, after examining different drops* 
I found that the whole liquor was compofed of 
thefe large globules. I obferveff one of the 
lar^eft and roundeft of them for a long time* 
At firft it was perfectly opaque : A little after* 
I perceived on its furface, about half way be- 
tween the centre and circumference, a beautiful 
coloured luminous ring, which continued more 
than half an hour, then gradually approached 
the centre, which became clear and coloured* 
while the reft of the globule remained opaque* 
This light, which illuminated the centre, refem- 
bled that which appears in large air-bubbles* 
The globule now began to grow flat, and to 
have a fmall degree of tranfparency t And after 
obferving it for three hours, I could perceivb no 
other change, no appearance of motion, either 
internal or external. I imagined that fome change 
might happen by mixing the liquor with Water. 
The globules were indeed changed into a tranC* 
parent homogeneous fluid, which prefented no- 
thing worthy of remark. I left the femen to 
liquify of its own accord, and examined it at the 
diftance of 6 , 12, and 24 hours; but found no- 
thing like life or motion. I relate this experi- 
• ment to fhow, that the ordinary phaenomena 
•are not always ta.be expeded in feminal fluids, 
though they bfr apparently fimUar* ,. ‘ 

VOL. 11. o Sometimes 
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Sometimes all the moving bodies have tails^ 
efpecially in the femen of man, and of the dog ; 
their motion is not then very, rapid, and appears 
to be performed with difficulty. If the liquor 
be allowed to dry, the tails or threads are firft 
deprived of nibtion ; the anterior extremity con- 
tinues to vibrate for fonie time, and then all mo- 
tion Ceafes. Thefe bodies may be long preferved 
in this ftate ; and, if a fmall drop of water be then 
poured upon them, their figure changes ; they 
fall down into feveral minute globules, which 
appear to have a fmall degree of motion, fome- 
times approaching each other, and ^ fometimes 
trembling, and turning round their centres. 

The moving bodies in the human femen, and 
in thofe of the dog and bitch, refemble each other 
fo ftrongly, that it is not eafy to diftinguifli 
them, . efpecially when examined immediately af- 
ter they are taken from the body of the animal. 
Thofe of the rabbit appear to be fmaller and 
more active. But thefe differences and refem- 
blances proceed more from the different ftates 
of the fluids during the time of examination, 
than from the nathre of the fluids themfelves, 
which ought indeed to be different in different 
fpecies of animals ': For example, in the human 
fluid, I have remarked ^arge filaments, as repre- 
fented in pK III. fig; 3. &c. and I have feen the 
moving bodies feparate from, thefe filaments, 
ftOm which they appeared to derive their origin^- 
But I could perceive nothing of this kind in the 

femen 
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femen of the dog. Inftead of diftinfk filaments, 
it is generally compofed of a compaft mucilage, 
in which we with difficulty perceive fome fila- 
mentous parts ; and yet this mucilage gives birth 
to moving bodies fimilar to thofe in the human 
femen. 

»The motion of thefe bodies Continues longer 
in the fluid of the dog, than in that of man, 
which enables us more eafily to diftinguiffi the 
change of form above remarked. The moment 
the fluid iffues from the body of the animal, we 
find moft of the animalcules poflefled of tails. 
In 12, 24, qr 36 hours afterwards, almoft the 
whole tails difappear j we then perceive only 
oval bodies moving about, and generally with 
more rapidity than at firft. 

The moving bodies are always below the fur- 
face of the 'liquor. Several large tranfparent 
air-bubbles commonly appear on the furface : 
but they have no motion, urilefs when the ' li- 
quor is agitated. Below the moving bodies we 
often perceive others ftill more minute : Thele 
have no tails; but moil: of them move: And, in 
general, I have remarked, that, of the number- 
Icfs globules in all thefe liquors, the fmalleft are 
generally blacker and more obfeure than the 
others ; and that thofe which are extremely mi- 
nute and tranfparent have little or no motion. 
They feem likewife to have more fpecific gravi- 
’ ty ; for they are always funk deepeft in the 
fluid. 

0 2 
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ReJlcBions on the preceding Experiments, 

F rom the foregoing experiments, it ap- 
pears, that females, as well as males, have 
a feminal fluid containing bodies in motion ; 
that thefe moving bodies are not real animals, 
but only organic living particles j and that thefe 
particles exift not only in the feminal fluids of 
both ftxes, but in the flelh of animals, and in 
the feeds of vegetables. To difcover whether 
all the parts of animals and all the feeds of plants 
contained moving organic particles, I made in- 
fufions of the flelh of different animals, and of 
,the feeds of more than twenty different fpecies 
of vegetables ; and, after remaining fome days in 
clofe glafles, I had the pleafure of feeing organic 
moving particles in all of them. In fome they 
appeared fooner, in others later. Some preferved 
their.mption for months, and others foon ceafed 
to nmve. Some, at firft,« produced large moving 
globules, referabling animals, which changed 
their figpre, fplit, and*became gradually fmaller. 
Others J)roduced only fraall globules whofe mo- 
tions were extremely rapid j , and • others pro- 
duced 
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* ... 

duced filaments, which grew longer, feemed to 
vegetate, and then fwelledj and poured out tor- 
rents of moving globules. But it is needlefs to 
give a detail of my experiments on the infufions 
of plants, efpecially fince Mr. Needham has pub- 
lilhed his excellent and numerous obfervations 

this fubjedt. To this able natnralift I have read 
over the preceding treatife ; I have often rea- 
foned with him on the refemblance between the 
moving bodies in infufions of the feeds of vege- 
tables, and thofe in the feminal fluids of male 
and female animals. He thought my views well 
founded, and of fufficient importance to merit a 
farther dilcu/fion. He, therefore, began to 
make experiments on the different parts of vege- 
tables ; and I acknowledge, that he has brought 
the ideas I communicated to greater perfedion 
than I could have done. Of this f could give 
many examples : But I (hall confine myfelf to 
one, becaufe I formerly pointed out the faft in 
quellion, which he deferibes in the following 
manner ; 

To afeertain whether the movingbodies which 
appear in infufions of fleffi were real animals, 
or only, as I had imagined, organic moving par- 
ticles, Mr. Needham thought that an examination 
of the jelly of roafted m*eat would determine the 
queftion ; becaufe, if they were animals, the fire 
would deftroy them, and, if not, they would 
ftill be perceptible, in the fame manner as when 
the flelh was raw. Having, for this purpofe, tak-* 

03 ‘ CIV 
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cn the -jellies of veal and of other kinds of roaft- 
ed meat, he put them in glalTes filled vdth water, 
and carefully corked the bottles. After fome 
days infufion, he found in the whole of the li- 
quors an immenfe number of moving bodies. 
He fliowed me feveral of thefe infufions, and, 
among others, that of the veal jelly, which con- 
tained moving bodies verj fimilar tpthofe in the 
femen of man, the dog, and the bitch, after they 
had loft their tails or threads. ' Though they 
changed their forms, their motions were fo fimi- 
lar to thofe of animals fwimming, that, whoever 
faw' them for the firft time, or had been igno- 
rant of what has been formerly remarked con- 
cerning them, would certainly have conceived 
them to be real animals. I fhall only add, that 
Mr. Needham has eftablifhed, by numberlefs ex- 
periments, the exiftence of moving organic par- 
ticles in all the parts of vegetables, which con- 
firms what I have alledged, and extends my the- 
; ory concerning the compofition and reproduction 
of organized beings. 

It is apparent, then, that all animals, whether 
male or female, and every fpecies of vegetable, 
are compofed, of living organic particles. Thefe 
organic particles abound moft in the feminal flu- 
ids of animals, and in \bie feeds of vegetables. 
Reproduction is effefted by the union of thefe 
organic jparticles, which are detached from all 
parts os^the animal or 'Vegetable body, and are 
always,|Pmilar to the particular ipecies to which 

they 
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they belong ; for th^r union could not be ac- 
compliflied but by the intervention of an inter- 
nal mould, which is the efficient caufe of the 
figure of the animal or vegetable, and in which 
the eflence, the unity, and the continuation of 
the fpecies confift, and will invariably continue 
tHl the end of time. 

But, before drawing general conclufions from 
the fyftem I have eftablilhed, fome obje£tions 
miift be removed, which will contribute ftill 
farther to illuftrate the fubjedl. 

It will be'^demanded of me, why I deny thefe 
moving bodies to be animals, after they have 
uniformly been recognized as fuch by every man 
who has examined them ? It may likewife be 
aflccd. How is it poffible to conceive the nature 
of living organic particles, unlefs we allow them 
to be real animals ? And to fuppofe an animal 
to be compofed of lefler animals, is nearly the 
fame idea, as when we fay that an organized 
body is compofed of organic living particles. 
To thefe queftions I fhall endeavour to give fa- 
tisfadory anfwers. 

It is true, that alraoft all obfervers agree in 
regarding the moving bodies in the feminal fluid 
as real animals. But it is equally certain, both 
from my experiments,* and thofe of Mr. Need- 
ham upon the femen of the calniar, that thefe 
moving bodies are beings more Ample, and Icfs 
organized than animals. 
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The word animal, in its common acceptation, 
reprefents a general idea, compofed o^ particular 
ideas which we derive from particular animals. 
All general ideas include many diiferent ideas, 
which more or lefs approach or recede from one 
another; and, of courfe, no general idea can 
be precife or exa£t. The general idea we ha,Te 
formed of an animal, may be derived from the 
particular idea of a dog, of a horfe, and of other 
animals, from the power of volition, which en- 
ables them to a£t according to their, inclination, 
and from the circumilances of theif being com- 
pofed of flefh and blood, from their faculty of 
choofing and of taking nourifhment, from their 
fenfes, from the 4iftin£tion of fexes, and from 
their power of reproducing. The general idea, 
therefore, exprefled by the word animal, includes 
a number of particular ideas, not one of which 
conftitutes the eflence of the general idea ; For 
there are animals which have no intelligence, 
no will, no progrelfive motion, no flefli or blood, 
and appear to be only a mafs of congealed mu- 
cilage : There are others which cannot feek for 
their food, and only receive it/rom the element 
in which they exift ; others have no fenfes, not 
even that of feeling, -at leaft in » perceptible dcr« 
gree. Some have no f^es, or have both in 
one individual. There remains nothing, there- 
fore, in the properties of an animal, but the 
power of reproduflion, which is common to 
both th? vegetable ai)d animal. It is from the 

whole 
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whole taken together that a general idea muft be 
formed ; and, as this whole is compofed of dif- 
ferent parts, there muft of neceffity be degrees 
or intervals between thefe parts. An infeft, in 
this fenfe, is lefs an animal than a dog, an oyfter 
than an infeS, and a fea-nettle, or a frelh water 
polypus, than an oyfter : And, as Nature proceeds 
by inTenfible degrees, we ftiould find beings par- 
taking of ftill lefs animation than a fea-nettle or 
a polypus. Our general ideas are only artificial 
methods of collecting a number of objeCls un- 
der one point of view; and they have, like 
other artificial methods, the defedl of not being 
able to comprehend the whole. They are in 
dired oppofition to the procedure of Nature, 
which is uniform, infenfible, and always parti- 
cular. It is to grafp a number of particular 
ideas under one word, of which we have no 
clearer notion than that word conveys ; becaufe, 
when the word is once received, we imagine it 
to be a line drawn between the different prp- 
dudions of nature ; that every thing above this 
line is an animal^ and every thing below it a ve-^ 
getable^ which is another word equally general, 
and employed as a line of feparation between 
organized bodies and brute matter. But, as has 
already been remarked,* thefe lines of feparation 
have no exiftence in nature. There are bodies 
which are neither animals, vegetables, nor mi- 
nerals ; and every attempt to arrange them un- 
der cither of thefe clafies muft be ineffectual: 

For 
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For Mr. Trembly, when he firll exa- 

mined the frefli-water polypus, fpent much 
time before he could determine whether it was 
fin animal or a vegetable. The reafon is plain j 
this polypus is perhaps neither the one nor the 
other j and all that can be faid is, that it has 
moft refemblance to an animal : And, as we r/re 
inclined to think, that every organized being is 
either an animal or a plant, we believe not the 
exiftence of any organized body, unlefs it falls 
under fome of thefe general denominations, al- 
though there muft be, and in faiSl there are, 
many beings which belong neither to the one 
nor the other. The moving bodies found in 
the feminal fluids, and in infufions of the flefh 
of animals, as well as in thofe of all parts of ve- 
getablesj are of this fpecies: We can neither 
rank them under animals nor vegetables j and 
no man in his fenfes will ever maintain them to 
be minerals. 

We may, therefore, pronounce, without hcfi- 
tation, that the great divifion of natural pro- 
duAions into animals^ vegetables^ and minerals y 
comprehends not all material beings ; fincc be- 
ings exift which can be included in none of 
thefe clafTes. Nature palTes, by imperceptible 
Heps, from the animal to the vegetable ; but, 
from the vegetable to the mineral, the paflage is 
fudden, and the interval great. Here the law 
of imperceptible degrees fuffers a violation. This 
circurnftance made me fufpeft, that, by examin- 
ing 
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ing Nature more clofely, we fliould find int^- 
mediate organized beings, which, without hav- 
ing the faculty of reprodudlion, like animals 
and vegetables, would ilill enjoy a fpecies of 
life and motion; beings which, without having 
the properties either of animals or vegetables, 
nVight enter into the conftitution of both ; and, 
laftiy, beings which would confift of the firft 
aflemblages of the organic particles mentioned 
in the preceding chapters. 

Eggs conftitute the firft cfais of this Ipecies of 
beings. Thofe of hens and other female birds 
are attached, to a common pedicle, and derive 
their nourifliment and growth from the body 
of the animal. But, when attached to the ova- 
rium, they are not properly eggs ; they are only 
yellow globes, which feparate from the ova- 
rium as foon as they acquire a certain magnitude: 
Such is their internal organization, however, 
that they abforb nourifliment from the lymph 
contained in the uterus, and convert it into the 
white, membranes, and fliell. Thus the egg paf- 
fefles a fpecies of life and organization. It grows 
and aflumes a forfli by its own peculiar powers : 
It neither lives like an animal, nor vegetates like 
a plant, nor enjoys the faulty of reproduftion. 
The egg, therefore, is a diftindt being, which 
can neither be ranked with the animal nor mi- 
neral kingdoms; If it be alledged that the egg 
is only an animal produdion deftined for the 
nouri&ment of the chick, and ought to be re- 
garded 
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garded as a part of the hen ; I reply, that 
eggs, whether impregnated or not, are always 
organized in the fame manner ; that impregna- 
tion changes only a part .which is almoft invifible ; 
that it grows, and acquires a uniform figure and 
lirufture, both externally and internally, inde- 
pendent of impregnation ; and, confequently, 
it ought to be confidered as a feparate and di* 
ilindt being. 

This will be ftill more apparent, if we attend 
to the growth and formation of the eggs of 
filhes. When the female depofits them in the 
water, they are properly but the rudiments of 
eggs, which, being lately feparated from the 
body of the animal, attract and ailimilate thofe 
particles that are fitted for their nourilhment ; 
and thus increafe' in fize by mere abforption. 
In the fame manner as the egg of the hen ac- 
quires its white and membranes while floating 
in the uterus, the eggs of filhes acquire their 
white and membranes in the water ; and, whe- 
ther they are fecundated by the male’s lliedding 
Jiis milt upon them, or they remain unimpreg- 
nated, they ftill arrive at full perfection. It is 
plain, therefore, that eggs in general ought to be 
regarded as organized bodies, and as forming a 
diftinc^ genus from anim'als and vegetables. 

The organized bodies found in the femen of 
all animals, and which, like thofe in the milt of 
the calmar, are natural machines, and not ani- 
mals* ibrm a fecond Ipecies of ifie fame genus, 

’ They 
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They are properly the firft aflemblages of thole 
organic particles fo often mentioned j and, per- 
haps, they are the organic particles of all ani- 
‘ mated bodies. They appear in the femen of 
every animal, becaufe the femen is only the re- 
fidue of the organic particles which the ani- 
mal takes in with its food. The particles, as 
formerly remarked, ailimilated from the food, 
are thole which are moll organized, and moll 
analogous to the animal itfelf : It is of thefe 
particles that the femen confifts; and, of courfe, 
we ought not to be furprifed to find organized 
bodies in that fluid. 

To fie fatisfied that thefe organized bodies are 
not real animals, we have only to refleift upon 
the preceding experiments. The moving bo- 
dies in the femen have been confidered as real 
animals, becaufe they have a progreffive motion, 
and fomething fimilar to tails. But, after attend- 
ing, on the one hand, to the nature of this mo- 
tion, which is fuddenly finilhed, and never again 
commences, and, on the other, to the nature of 
the tails, which are only threads adhering to the 
moving body, we will begin to hefitate ; for an 
anitpi^l goes fometimes flow, and fometiraes fall; 
and it fometimes Hops, and repofes, without 
moving at alU* Thefe moving bodies, on the 
contrary, go always in the fame dkedion at the 
fame time ; I never faw them flop and again 
•begin to move ; and, if they once Hop; it is for 
ever. I demand, if this continued motion, with- 
out 
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out any repofe, is common to animals j and if, 
from this' circumftance, we ought not to doubt 
concerning the real animation of thefe moving 
bodies? An animal fhould always have a uni- 
form figure, as well as diftinft members : But 
thefe moving bodies change their figure every 
moment ; they have no diftindl members j a!hd 
their tails are only adventitious matter, and no 
part of the individual. How, then, can they be 
efteemed real animals ? In feminal liquors, we 
fee filaments which ftrctch out, and feem to ve- 
getate ; then they fwell and produce moving bo- 
dies. Thefe filaments are, perhaps, of a vege- 
table nature j but the moving bodies which pro- 
ceed from them cannot be animals j for we have 
no example of vegetables giving birth to animals. 
Moving bodies are found in all animal and ve- 
getable lubftances promifeubufly. They are not 
the produce of generation. They have no uni- 
formity of fpecies. They cannot, therefore, be 
either animals or vegetables. As they are to be 
met with in every part of animals and of vege- 
tables, but are moft abundant in their feeds, is it 
not natural to regard them as the organic living 
particles of which animals and vegetables are 
compofed, as particles whiijh, l^eing endowed 
with motion, and a fpecies of life, ought to 
produce, by^'their union, moving and living 
beings, and, in this manner, form animals and 
vegetable's ? 

But, 
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But, to remove every doubt upon this fubje^):, 
let us attend to the obfervations of others. Can 
the adive machines difcovered by Mr. Needham 
* in the milt of the calmar be regarded as animals? 
Can we believe that eggs, which |re adive ma- 
chines of another fpecies, are alfo animals ? If 
wlp examine Leeuwenhoek’s reprefentations of 
the mfovlng bodies found in many different fub- 
ftances, will we not be fatisfied, at the firft in- 
ipedion, that they are not animals, fince none 
of them have any members, but are uniformly 
either round or oval ? If we attend to what this 
famous obferver has remarked concerning the 
motion of thefe pretended animals, w'e mull be 
convinced that he was wrong in regarding them 
as real animals, and we will be more and more 
confirmed in the opinion, that they arc only 
organic moving paaicles. We fhall give fome 
examples. Leeuwenhoek gives the figure of 
the moving bodies in the femiiial fluid of a male 
frog. This figure reprefents nothing but a thin, 
long bodyi pointed at one of the extremities. 
Let us attend to what he fays concerning it : 

* Uno tempore capiat (that is, the largeft ex- 

* tremity of the moving hotly) craffius mihi 
‘ apparebat alio J plcrumquc agnofeebam ani- 

* malculum baud ulterius quam a capite ad 
‘ medium corpus, ob caucl® tenuitafem, et cum 

* idem animalculum paulo vehementius move- 
retur (quod tamen tardefiebat)'quafi volunuqj|ri 

• Tom. i. p. SI, 


quodam^ 
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‘ quodam circa caput ferebatur. Corpus fere 

* carebat motu, cauda tamen in tres quatuorvd 

* flexus volvebatur.* Here we have the change 
of figure that I had obferved* the mucilage 
from which the moving bodies with difficulty 
^fengage themfelves, the flownefs of their mo- 
tion before they efcape from the mucilage, ai^J* 
laftly, a part of the pretended animal in mo- 
tion while the other is dead : for, a little after- 
wards, he obfefves, ‘ movebant pofteriorem fo- 

* lum partem, qux ultima morti vicinia effe 

* judicabam.’ All this is repugnant to the na- 
ture of an animal, but exadlly correfponds with 
my experiments, except that I never faw the 
tail move, but in confequence of an agitation of 
the body. Speaking of tlie feminal fluid of the 
cod, he fays*, * Non eft putandum omnia afii- 

* malcula in femine afelli contenta uno eodem- 
‘ que tempore vivere, fed ilia potius tantum vi- 

* vere quae exhui feu partui viciniora funt, quae 

* et copiofiori humido innatant prae reliquis vita 

* carentibus, adhuc in craffa materia, quam hu- 
*• mor eorum efiicit, jacen|ibus.’ If thefe are 
animals, why were they npt all alive ? Why 
did thofe only live which were in the moft fluid 
part of the liquor? Leeuwenhoek did not obferve, 
that the thick part, inftead of being a humour 
produced by the animalcules, is a mucilage, 
which gives birth to them. If he had diluted 
^e mucilage with water, he would at onc^ hiive- 
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given life and motion to tfie 'wiM^le. The rati'^ 
cilage itfelf is often nothfhg elife than; a rhals of 
thofe bodies, which begii^ to move^as foon as 
’they can difengag^ themfelves ; .and, of courfe, 
this thick matter or Mucilage, inft^4 being 
a humour produced by the animalilMbs, is only 
a ^ngeries of the animals themfelves, or rather, 
as formerly remarked, the matter of which' they 
are fc^fmed. Speaking of the femen of the 
cock, Leeuwenhoek, in his letteryto^rew, fays *, 

* Contemplando materiam (femlnalem) animad- 

* yerti ibidem tantam abundantiam viventiura 

* animalium, ut ea ftt^erem ; forma feu externa 
‘ figura fua noftrates anguillas fluviatiles refere- 

* bant, vehementiffima agitatione movebantur ; 

* quibus tamen fubjdrati videbantur multi et ad- 

* modum exiles globuli, item multae plan-ova- 

* les figurae, quibus etiam vita poflet attribui, 

* et quidem propter earumdem commotiones ;• 

* fed exiftimabam omnes hafce cqmmotiones ec 

* agitationes provenire ab animalculis, licque 

* etiam res fe habebat j attamen ego non opi- 
‘ nione folum^.fed etiam aiS veritatem mihi per- 

* fuadeo ha^s particulas, planam et ovalem figu- 

* ram habentes, elTe quaedam ;^nimalcula inter 
‘ fe ordine fuq'difpofita ^t mixta, vita'que adhuc 

* carentia.* Here we have animalcules, in the 
fame feminal fluid, of diflferent i^ms j ahd I am 
convinced, from* my o:^n experiments,, that, if 
Leeuwenhoek iliad obfcrveij, tKble oval bodies 
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with att^tiori^ he ^buld ^ have perceived that 
they inovlp itheu: own propei force, and, 
ebhf^quently, that t^j^y were as much alive as 
«he others. This Change of figure, it is true, 
cxaQily eo^lponds wkh^ What I had obferved ; 

■ But it doe^-M indicate a uniform fpecies of ani- 
mals ; fori prefent example, if the bo- 

dies having the/ligure of a ferpent were genuine 
fpermatit atHtualcules, each of which was dj^flined 
to become ir cock,'' and therefore implies a uni- 
form and invariable Organization, which was the 
end and deflinatioa of thofe Of an Oval figure ? 
He, indeed, afterwards refQarks, .that thefe oval 
bodies^ might be the fame Wkh the ferpentine, 
if we iuj^pofe them roHed up in a fpiral manner. 
But ftill, how' is it poIRble to conceive that an 
animal, with its body in this reftrained pofture, 
fiiould be able to move without extending itfelf ? 
I, therefore,; nuiintain, that thefe oval bodies 
Were only the organic particles feparated from 
their threads or tails, and that" the ferpentine 
"bcf®es Were the fame particles, which had not 
ye| been deprived’ of thefe appendages, as I have 
often remarked in other feminal fluids. 

Befide%XeeOwenhoek, who heliOved all thefe 
moving bodies tO be rpal animals^ who eftablifli- 
ed a fyftem upon that foundation, and who af- 
firmed thit fpermatic ; animalcules were tranC- 
formed into mep and Ollier anirhals, now fufpeCl- 
ed them to be only natural machines, or moving 
organiQ particles. lie never entertained a doubt, ^ 

but 
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but that thefe, animalcules contained the large 
animal in miniature. He remarks*, * Progene- 
« ratio animalis ex animalculo in feminibus maf- 

* culinisomniexceptione major eft; nam, etiamfi 

* in animalculo ex femine mafhulo, unde ortum 
\ eft, figuratii animalis confpicefe nequeamus, 
*’ attamen fatis fuperque certi efle poffumus 

* figuram animalis ex qua animal ortum eft» 
‘ ia . animalculo, qiiod in femine mafculo re- 

* peritur, conclufam jacere five efle ; Et quan- 

* quam mihi fsepius, conlpe<ftis animalculis in 

* femine mafculo animalis, imaginatus fuerim 

* me poffe dicere, en ibi caput, en ibi humeros, 

* en ibi femora j attamen cum minima qui- 
‘ dem ccrtitudine de iis judicium ferre potue- 

* rim, hucufque certi quid ftatuere fuperfedeo, 

* donee tale animal, cujus femina mafcula tam 
‘ magna erunt, ut in iis figuram creaturae ex 

* qua provenit agnofeere queam, invenire fe- 
‘ cundai nobis concedat fortuna.’ This oppor- 
tunity, fo much defired by Leeuwenhoek, hap- 
pily occurred to Mr. Needham. The Ipermatic 
animals of the calmar are three or four lines in 
length, and. are vifible without the afliftance of 
the mierofeope. Their whole parts and organi- 
zation are eafily perceijred. But they ate by 
no means fmall calmars, as Leeuwenhoek ima- 
gined. They are not even animated, though 
they have motion^ but are only machines. Which 

* Page 67. 
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ought 40 hi' fegairded as the firft union of the 
organic particles. 

Though Leeuwenhoek Jiad not this opportu- 
nity of undeceiving himfelf, he had, however, 
obferved other appearances which ought ^o have 
produced thiaeffed. He had remarked, for exr 
ample, that the Ipermatic animals of the dog^ 
often changed thiir figure, efpecially when the 
fluid was nearly evaporated ; that, when d^ad, 
they had an, opening in the head, which did not 
appear when they were alive ; and that the head 
was full and round, during the life of the pre- 
tended animal, and flat aihd funk after its death : 
Thefe circumllances fhould have led him to he- 
litate concerning the real animation of thefe 
bodies, and to think that the phsenomena cor- 
refponded more with a machine which emptied 
itfelf, like that of the calmar, than with the pro- 
perties of an animal. 

I have faid that the motion of thefe moving 
bodies, thefe organic particles, is not fimilar to 
the potion of animals, and that there is no in- 
terval in their movements. Leeuwenhoek, in 
tom. i. p; 1 68 . makes precifely the fame remark: 
‘ Quotiefeunque,’ fays he, * animalcula in fe- 

* mine mafculo animialium fuerim contemplatus, 

* attamen ilia fe unquim y quietem contulifle, 

* me nunquam vidiflej niihi idicendum eft, fi 
‘ modo fat fluids: fupereflk materix in qua fefe. 

* commode movere poterant j at eadem in con- - 

* See ton. i, f , i6oi 

* tinuo 
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* tinuo manent motu, et, tempore quo ipHis Qiori- 

* endum appropinquantei motus magis magifque 

* deficit, ufquedum nullus prorfiis motus in illis 

* agnofcendus fit.’ It is diificult to conceive, 
that animals fhould exift, which, from the mo- 
i^ent of their birth'to their difiblution, fhould 
continue to move rapidly, without the fmalleft 
interval of repofe ; or to haa^ag^ne that the Iper- 
matic animals of the dog, which Leeuwenhoek 
perceived to be as aflive on the feventh day as 
the moment they proceeded from the body of 
the dog, fhould be able, during all this time, to 
move with a, celerity which no animal on earth 
could perfifi; in for a fingle hour, efpecially when 
the refinance arifing from the denlity and tena- 
city of the fluid is taken into confideration. This 
fpecies of continued nation, on the contrary, has 
an exadt correfpondence to the nature of the 
organic particles, which, like artificial machines, 
produce their effects by a continued operation, 
and flop immediately afterwards. 

In the numerous experiments made by Leeu- 
wenhoek, he doubtlefs obferved Ipermatic animals 
without tails. He even mentions them in fome 
places, and endeavours to explain the phaeno- 
menon. For example, ipeaking of the iemen 
of the cod, he fays*, * \Jbi vero ad labium ac- 

* cederem obfervalionemj; in its partibus quas ani-i 

* malcula efie cefnfebam, neque vitam neque 

■ fc- 

* Tom. ii. p. 150. 
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* caudal d^nofcere potm ; cuj us rei rationem 

* effe e^ftltnabani, qi^pd quamdiu animalcula 

* nataadb Itxa. fiia perfe^^e mutare non pofluht, 
‘ taatditt' etiam cauda concinne circa corpus ma- 

* nfeat of dinata, quodque ideo lingula animalcula 
^ rotufiduni rcprsefentent Cofpufculum.’ It would 
have been more fimple, and more agreeable 
truth, to hsive fai(^ib^ *be fpermatic animals of 
this fomettnies »bave tails, and ibmetimes 
have none, ^han to fuppofe that the tails were 
fe exa£tl5r wiouiid round their bodies as to give 
them a'fphefical figure. One would be apt to 
thinks that LeeUl^ehhoek had never fixed his 
eyes upon, or defi^bed any moving particles but 
thole which had ^ails j he has given figures of 
none that wanted tails, becaufe, though they 
moved, he did not regard them as animals. This 
is the reafon why all Leeuwenhoek’s figures of 
fpermatic animals are very fimilar, and all drawn 
whh. tails. When they appeared in any other 
form, he thought they were imperfect, or rather 
thlit ;l^ey were dead. Befides, it is apparent from 
myexpeiSiments, that, inllead of unfolding their 
tails, wherever they .are pfeced in circumllances 
propef for fwimming, as Leeuwenhoek infills, 
thele pretended animals gradually Ibfe their tails, 
in proportion to the rapidity of their motions, 
till, at laft, thefe tails, which W bodies foreign 
to the animaicuieSj^ or thfeifds which they drag 
after them, totally difappeaf. 

Leeuwenhoek, 
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Lee«,W€nhpefc> fpeaWng of the fpernaatic api- 
mals of man *, faya r * Aliquando etiaoii' ani- 

* madverti inter ,]^imflcula p^|ticula8 quafdanx 
’* minores et Jpjb%tondas; cum vero ea aliquo- 

* ties eo modo ocMtlis meis exhibuerint, ut mihi 
*^maginarer eas exi^^ inftriiftas efle caudis, 
‘ cogitare coep^ annoti hae forte particulae forent 

* aniihalcula .gj^cef s nata ; certum epim, mihi 

* eft ea etiam anitt&lcula per generationem prg- 

* venire, vel ex ipi^e minufcula ad aduUam pro- 

‘ cedere quantitateiq.: quis fcit annon e^i 

* animalcuia, ubi mdriuiitur,. aliorum animalcu” 

* lorum nutritioni^atque augmini inferviant !’ It 
appears from this paflage, that X.eeuwenhoek had. 
feen, in the human femen, animalcules without 
tails ; and that he is obliged tOjiuppofe them to 
be recently produced, which is direftly the re- 
verfe of what >I have obferved ; for the moving 
bodies are never larger than when they feparate 
from the filaments, which is the period when their 
motion begins v But, as foon as they are fully dif- 
engaged from th|» mucilage, they become finallef, 
and continue to diminiih till their motion entire- 
ly ceafes. With regard to the generation of thffe 
animals, which Leeuwenhoek imagines to be cer- 
tain, no veftige of copulation has been difcerned 
by the moft acute pbferVera,^^^^^^^'^ purely a ran- 
dom aflertioni may be tallly prdved from his 
own experiments, » He rem#l^) for example, 

* Tom. tii. p. p3. 
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with jgre^ 0opriet^, th^ the nsHt of 
is gradually filled with feminal li^nr j and that, 
after^he fifii hafeXpent this li4?fer, the milt dries, 
and tea^-^nfy- a flaccid metolbifane, entirely 
de^tote of every Jcind of flfiidi ‘ Eo tempore/ 
!&ys ^e, * quo afellOs majd^^es fuos emifit, ru^ 

* illge^ feu tortiles ladtium p%rte% ufque adeo con- 

* trahunb4r,utni]bilprasterpell%rui|i|feu meihbra- 
‘ nas eflie videantdr/, How th^ld this dry mem- 
brane, which^ contains natheifeminal liquor nor 
animalcules, produce an%i 2 ^ules of the fame fpe- 
cies next feafon? If they were produced by a re* 
^lar generation, fuch a longdnterruption could 
-not take place, which, in moft fiflies, continues 
a whole year. To remove this difficulty, he af* 
terwanrds femarljs : * Neceflario-ftatuendum erit, 

* ut afellus mjyor femen fuum emiferit, in lafti* 

* bus etiamnum multum materiae^ feminalis gig- 

* nendis animalculis aptae femanfifle, ex qua ma- 
‘ teria plura oportet provenire animalcula femi- 

* nalia quam anno proximo elap^,emiira fuerant.* 
This fuppofition, that part of i^ feminal liquor 
remains in the nailt for the produGion of fper- 
in^ic animals the , following ^ear, is perfectly 
gratuitous, and contrary to obfervation ; for the 
milt, during this internal, is nothing but a thin 
dry membrane* Ko\y yvill he explain a 
phsenomcnofi th^akies place in fome filhes, and 
piirticularlyln ilth:^lmar, Whofe feminal liquors 

only renewed every year, but even the ' 

f Toaii iii. p. Jtl. 

membranes 
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membranes which confaia them : Here neither 
the milt nor the feminal liquor are jpreferved till 
the fucceeding y^r; and, of courfe, their regulM 
neprodudiion cannpt be afcribed to generation. 
It is, therefore, apparent, that thefe pretended 
i^ermatic animal8.aTe not multiplied, like other 
animals, by generation j and this circumftance 
alone’would entitle us to conclude, that the mov- 
ing particles in the feminal fluid are not real 
animals. Leeuw^^oek, though he tells us, in 
the paflage above quoted, that the Ipermatic 
animals are certainly propagated by generation, 
acknowledges, however, in another place *, that 
the manner in which thefe fpermatic animals are 
produced, is exceedingly obfcure, and that he, 
leaves to others the farther elucidatio||,^f this 
fubjeA. * Perfuadebam mihi,’ fays he, 1(|)eaking 
of the Ijpermatio animals of the dormoufe, ‘ ha;cce 

* anim^cula ovibus prognafci, quia diverfa in 

* orbem jacentia et in femet convoluta videbam ; 

* fed unde, quaifo, primam illorum originem de- 

* rivabimus ! an animo noftro concipiemus ho- 

* rum animalculorum femen jam procreatum 

* eflfe in ipfa generatione, hocque femen tam diu 

* in tefticulis hominum haerere, ufquedum ad 

* anni^ aetatis decinfum-quartum vel decimum^ 
‘ quintum: aut fe^tpm* peryenerint, eademque 
‘ animalcula turn demqm vita ddnari, velvin 
‘ juflam ftaturai®^;fKcreviire,> illoqu temporis 

* * articulo generandi maturitatem adefle ! fed hxe 

‘ lampada 
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lanipada trado.* It is, perhaps, unnecef- 
fary to make many remark on what Leeuwen- 
hoek has here advanced*. He few, in the femen 
of the dorm6ufe, , ipermatic animala which wei^ 
round and withi^tsi^taUs; in femet convolutUy 
lays he, becaufe he always iuppofes that the^* 
CHJght to have tails. He was formerly cjirtain 
that thefe animals were propagated by genera- 
tion: Here he feeips to be convinced of the re- 
verfe. But, when he lear^d, that the vinc- 
fretters (pucerons ) were propagated without co- 
pulation*, helaid hipld of this idea, in order to 
explain the generation of fpermatic animals. 

* Quemadmodum,’ fays he, ‘ anfraalcula haec 

* quae pediculorum antea npmine deiiguaviinus 
‘ (the pijcerons) dhm. adhuc in utero materno 
‘ latenti^jam prmdita funt m<M:ena feininali ex 

* qua ejufdem generis proditura funt animalcula, 

* pari ratione cogitare licet animalcula in femi- 

* nibus mafeuUnis ex animalium telliculis non 
‘ migrare, feu ejici, quin poll fe relinquant mi- 
‘ lauta animalcula, aut faltem materiam femina- 

* lem ex qua itgrum alia ejufdem generis ani- 

* malcula proventura funt, idque abfque coitu, 

‘ eadem ratione quasf^^ animalcula ge- 

nerari obfervavimus.’ This fuppofuioii is not 
more fatisfadory than ‘the preceding; for, by 
thds comparing the generation jpf Ijpermatic ani- 
malcules with tbit ®f the Vige-fretter, we dif- 
not the resdbn why they are nevar feen in* 

* See tom. iu p. 4^. et tom. iii. p* 271. 

the 
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the human feraeil tilLthe age of 14 or 15 • nor 
•'do we learn »wtei^e iSfcfey proceed, or how they 
are,, yearly renevHed in filhes, &c. *Notwith- 
*{t|nding all the.efforts of Leeuwenhoek to efta- 
blifti the ' generaition of, fpertfi^ic animals, he 
l^ves the fubje< 3 ; in the greateft obfcurity, where 
it probably would have for 'ever remained, if 
we had not difcovered, by the preceding expe- 
riments, that they are not animals, Mt organic 
moving particles, Asontained originally in the 
food, and found, in vaft numbers in the feminal 
liquors df animals, which 'ai||) fhe moft„pure and 
moft organic ^extrafts derit'ed frqm the food. 

Leeuwenhoek acknowledges, that he did not 
always find animalcules in the male femen f for 
example, ki thit of the coc^, which h® often 
examined, he tidiker but once faw the eel-like 
animalcules : And, fome years after, he could 
not difcover thefe eels *, but found animalcules 

".S' 

with a large head and a tail, which his drawer 
could not perceive. He likewife remarks, that, 
during one feafon, he could not difcover living 
animals in the fenauMl fluid of the cod f. All 
thefe difappointmerits proceeded from this cir- 
cumftance, that, though faw moving glo- 
bules, he was unwilling to acknowledge them to 
be animals, Unlefs theyjliad tails, though it is in 
the^rm of glojittiles that thdy moft generally 
appear, either in feminal fiui|B, or in infufions 
'of animal and vegetable fubftances. In^ the 

* See tom. iii. p. 370. f Tom* iii* p. 306. 
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fameplace* remarks, that, tliOugh he had of^ 
tei^ diftinitly feen the fplil!aadte^?nfmals of the’ 
cod, he was never able to mallfe his drawer per- 
ceive them ; * l^n folum,* fays^he, ‘ oh^xiir^ 

* am eorum e2qy^tein,^fed etiam guod eoruir. 

* corpora adeo effent fragilia, ut cp^ufciila pai- 

* Jim dirumperenter j unde fa£tum fuit ut non- 

* nifi raro, nec.fine attentifllma obfervationfi, ani- 

* madverlirem particulas planas atque ovq;ruin 
‘ in morem longas, in quUJus ex parte caudas 

* dignofcereiicebat j particulas has ovifoftnes ex- 

* iftimavi anim^oi^efle dirupta, quod ^articu- 

* lae has diruptas quadruple » fere viderentur 

* majorea corpdribus animalculorum vivorpm.’ 
When an animal, whatever be its Ipecies, dies, it 
does fuddenlygdiange its form ; foom being 
long like a thread, it does not beik^e round like a 
bullet ; neither does it becoipe four times as 
Jarge after as before death. Not a hngi^ arti- 
cle of what 4s advanced by Leeuwenhoek, in 

pafiage, has the fmalleft correfpondence to 
the nature of an animal ; but, on the contrary, 
the whole agrees with a |^cies of machines 
which, like thqfe^.of the caltirar, burft and empty 
themf^ves, after ,h^^|p[)g performed, their forac- 
tions. To purfue this obfervatioff a little fur- 
ther; He tells us, that h'^^as feen the fpermatic 
animals of the cod under difier|iat forms, *■ Mul- 

* ta apparebant ai||inialcuk fpbxram pellucidam 
♦l^repraifeHtantia,’ and of different jj^zes, ‘ Haze* 

. * animalcula 
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* animalcula rai»ori videbantur mole, quiir ubi 
eadem aatehil^n tiibo vitreo rotundo exami- 

* Etav^am.’ Thi« is an evident proof, that there 
*is n<|cl^ng like a uniform and invariable fpeciea 

u thefe animalcules, and, confequently, that they 
aae not animals, but only organic moving par- 
'ffcks, which, by their different combinations, 
alTume various figures and fizes. Of thele or- 
ganic particles, valf numbers appear in the ex- 
tra<3: and in the refldue of our, food. The mat- 
ter which adheres to the teeth, and which, in 
healthy perfons, hath the fanae fmell with the fe- 
minal fluid, is only a rcfidue of our food. In it 
we accOTdingly find a great quantity of thefe 
pretend^?^ animals, ■*fome of which have tails, 
and refemble thofe of the feminal fluid. Mr. 
Baker has given figures of four fpefcies bf them, 
which are all a kind of cylinders, ovals, or glo- 
bules, fome of them having tails, and others not. 
But, after the ftridteft examination, I am per- 
fuaded, that none of them are real animals, and 
that they are only, like thofe in the femen, the 
organic living particles of the food appearing 
under different . forms. Leeuwenhoek,, , who 
knew not how to account for thefe pretended 
animals^n the matter adhering to the teeth, fup- 
pofes them to proceed ‘from certain fpecies of 
food, as cheefe, in which they previpufly exift- 
ed ; but they are found amon^ the teeth of 
every perfon, whatever kind of food be .Oaten ; 
and, befides, they have no refemblance to mites. 
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or omer ahimalicttl6^ which ^J^ear in comipted 
cheeft. In another place, he “till: ns that thele 
teeth-animals proceed from the ciftern-^ater 
^hich we drink, becaufe he obferved fincdlar ani- 
ihals in rain- Water, elpecially when it had ftarj- 
nated upon leaden roofs. But, when we give 
thehiftory of microfcopic animals, we Ihall-de-' 
monftrate, that moft of thofe found in rain-water 
are only' organic moving particles, which divide, 
unite, change their fize and figure, and i in a 
'^ord, which can be made to move or to reft, to 
live or die, as often as we pleafe. 

Moft feminal fluids lpontane(wafly dilute, or 
become more liquid, w'hen expofed to the air or 
to a certain degree of cold, than whett^hey ilTue 
from the body. But they thicken upon the ap- 
plication of a moderate degree of heat. I expof- 
ed feme of thefe fluids to a degree of cold equal 
to that of water juft beginning to freeze ; but the 
pretended animalcules fuffered not the leaft in- 
jury from it. They moved with equal activity, 
and during the fame length of time, as thofe to 
which ho cold had been applied. But thofe which 
were 1 expofed to a fmall degree of heat, foon 
ceafed to move, becaufe the liquor thickined. 
If thefe moving bodies were animals, they dif- 
fered in tjieir nature ahft conftitution from all 
oth®^» to which a moderate degree of heat com- 
municates force' and motion, and upon whofe 
cold has the very oppofite eflfeds. 

■■■S.-' . II 
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Before leaving this fnfejedt, upon #1ifch I 
have, perhaps, dwelt too long, I muft ftill add 
another remark, which may lead to fome ufe- 
ful conclufions. Thefe pretended i^ermatic 
animals, which are nothing 4>ut the organic 
jiving particles : of food, exift, not only in, 
the feminal fluids of bath fexes, atslf in fhe 
ren^nts of food that hdhere to the teeth, but 
likewife in the chyle' and In, the excrements. 
Leeuwenhoek, having met with them in the ex- 
crements of frogs, and of other animals which 
he dilTeded, was at firft greatly furprifed j and, 
not being ^ble to conjecture from whence ani- 
mals could proceed fo fimilar to thofe in the fe-* 
minat liquor he had juft been examining, he 
accufes his own want of dexterity, and fnppofes, 
that, in diflcCling the animal, he had inadver- 
tently opened tlH feminal veffels, and that the 
feraen had in this manner been mixed with the 
feces. But, ha'ving afterwards obferved the 
fame phsenomenoh in the feces of other ani- 
mals, and even in his own, he was then totally 
iionplulTed. It is worthy of remark, that Leeu- 
wenhoek never 3|)und animalcules in his own 
feces, but when they were liquid. Whenever 
his ftomach was out of order, and his belly was 
loofe, the animalcutes appeared j but, when his 
food was properly coneoCted, and his feces 
were hard, not a Angle animalcule was to be 
found, although he diluted the feces with wa- 
ter. Thefe fads feem perfeClly to coincide 
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-^Uh^what v^e forawrly advanced;^ for, when 
the Qomach aad * inteftines properly perform 
their funflions, the faeces are only the grols 
drisgs G^ the aliment, and all the nourilhing and 
orgaiuc particles*are abforbed by the ladeal vel> 
fels : In this cafe we (Sannot expe<^ to find or^ 
ganic jiirticl^ in thp faeces, which are fojel^ 
compofed of the ufelefs and inert part our 


food. But, when*the ftomach and inteftines, 
from any indif^dfition, allotv the food to pafs 
widiotU being properly digefted, then the or- 
ganic particles mix wirfi the faeces ; and, when 
examined with the microfcope, we difcover them 
in the form of living organic bodies. Hence we 
may conclude, that people who are troubled 
with loofencfs fhould have lefs fcminal liquor, 
and be lefs fitted for the puipofes of generation, 
than thofe of a contrary habit^ body. 

I have all along fuppofed that the female fur- 
nUhes a fluid equally neceflTaty to generation as 
that of the male. In the firft' chapteroj endea- 
voured to prove, that every organized body con- 
tains living organic particles j and, in Chap. II. 
and III. that nutrition and reprodudion are ef- 
feds of the fame, caufe j thU nutrition is per- 
formed by abforption, or an intimate penetration, 
of organic particles through all parts of the 
body ; and that reprodudion is elFeded by the 
fuperplus of thefe fame organic particles, col- 
leded from every part of the body, and depo-' 
fited iri refervoirs dcftined for that purpofe. In 

'chap. 
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Chap. IV. I have fhown how this theory applies 
^'to the generation of man, and other animals 
which have different fexes. Females being or- 
•ganized bodies, as well as males, they muff alfo 
lave feme refervoirs for the reception of the 
Airplus of organic ^ particles returned from all 
of their bodies. This furplul, as it is ex* 
tra^ibtl from every part of the , body, muff ap- 
pear in' the form of a fluid ; and it is this fluid 
to which I have given the appellation of the Fe- 
male femen. 

This fluid is not inert, as Ariftotle pretends, 
hut prolific, and equally efiential to generation 
as the femen of the male. It contains particles 
diftindive of the female fex, as that of the other 
fex contains particles proper for the confliitution 
of male organs ; and both of them contain all 
the other organic particles which may be re- 
garded as common to the two fexes : And hence, 
from a mixture of the two, the fon may refem- 
ble his mother, and the daughter her father. 
Hippocrates maintains, that the femen confifts 
of two fluids, one ftrOng, which produces males, 
and the other weak, which produces females. 
But, as the feminal fluid is extraded from every' 
part of the body, it is impoflible to conceive how 
the body of a female fbould produce particles 
proper for the formation of male organs. 

This liquor muff enter, by fome way or other, 
into the uterus of viviparous animals ; and, in 
oviparous animals, it muft be abforbed by the 

VOL. II, eggs, 
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eggs, which may be regarded as portable ma- 
trixes. ‘ Each of thefe matrixes, or eggs, con- 
tains a fmall drop of the female fluid, in that 
part which is called the cicatrice. This prolific 
drop, when the female has had no communica- 
tion with the male, aflTumes, as Malpighius ob- 
ferves, the farm of a mole or inorganic mafs j 
hut, when it is penetrated by the femen tx the 
male, it produces a foetus, which is nourilhed 
and brought to perfection by the juices of the 
€gg- 

Eggs, therefore, inftead of being common to 
all females, are only inftruments employed by 
Nature for fupplying the place of uteri in thofc 
animals which are deprived of this organ. In- 
ftead of being aClive and elTential to the firft im- 
pregnation, eggs are only paflive or accidental 
, parts, deftined for the nourilhment of the foetus 
already formed in a particular part of this ma- 
trix, by the mixture of the male and female fe- 
men. Inftead of exifting from the creation, and 
each including within itfelf an infinity of males 
and females, eggs, on the contrary, are bodies 
corapofed of a fuperfluous part of the food, 
which is more'grofs, and lefs organic, than that 
of which the feminal fluid confifts. The egg, 
in oviparous females, nanfwers the fame purpofes 
as the uterus and menftriial flux in th? vivipa- 
rous. . 

To evince that eggs are deftined by Nature 
only to fupply the place of an uterus in fuch 

animals 
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animals as are deprived of this organ, we muft 
confider, that' females produce eggs independent 
of the male. The uterus, in viviparous animals, 
is a part peculiar to the female fex; in the fame 
, manner, female fowls, that want this organ, 
have the defeat amply fupplied ^ by the fuccef- 
five produdtion of eggs, which neceflarily exift 
in th^fe females, independent of all communi-^ 
cation vrtth-the-ipale. To pretend that the foe* 
tus pre-exifted in’ the egg, and that eggs are 
contained, infinitum^ within each other, is 
equally ridiculous as to maintain that the foetus 
pre-exifted in the uterus, and that the uterus of 
the firft female contained all the uteri that ever 
were or will be produced. 

Anatomifts have applied the term egg to 
things of very oppolite natures. Harvey, ini 
his aphorifm. Omnia ex ovo^ by the word egg\ 
when applied to oviparous animals, means only 
the bag which includes the foetus and all its 
appendages.. He intagined that he perceived 
the formation of this egg or bag immediately 
after the jundion of the male and female. But 
this egg proceeded not from the ovarium of the 
female : He even aflerts, that he could not dif- 
tinguiftij the fmalleft alteration in the ovarium. 

It is apparent, that there is not here the moft 
diftant analogy to what is cominonly underftood 
by the word egg^ unlefs, perhaps, the figure of 
fhe bag might have feme faint refemblance to 
that of ap egg. Harvey, though he difleded 

Q_j'2 " . juahy^ 
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many viviparous females, never could perceive 
any change in their ovaria; He ^ even regards 
them as glands totally Unconne£led with the 
purpofes of generation though, as we have 
feen, they undergo very confiderable changes* 
This able anatomill was deceived by the fmall- 
nefs of the glandalous bodies in animals of the 
deer kind, to which his refearches were jwinci- 
pally confined. Conradus Peyeras, 'wilb made 
many obferyations on the tefticles of female 
deer, remarks, * Exigui quidem funt damarum 

* tefticuli, fed poft coitum foccundum, in alter- 

* utro eorum, papilla, five tuberculum fibrofum, 

* femper fuccrefeitj ferofis autem praegnanti- 

* bus tanta accidit tefticulorum mutatio, ut me- 
‘ .diocrem quoque attentionem fugere neque- 

* antf.* This author aferibes, with propriety, 
the reafon why Harvey obferved no changes in 
the tefiicles of the deer, to their finallnefs. But 
he is wrong when he tells us, that the changes 
he had remarked, and which had efcaped Har> 
vey, never happened but after impregnation. 

Harvey was deceived in feveral other eflential 
articles. He infills, that .the femen never en- 
ters the uterus, and that it is impollible it Ihould 
find admittance ; and yet Verheyen found a 
great quantity of male Yemen in the uterus of a 
^ow, which be diflfeded fix hours after copula- 
tion X’ The celebrated Ruyfch informs us, that 

• See Harvey, £xerclt. 64. and 65* 
f Sec Conrad. Pcycr. Mcrycolog. 
i See Vefbtycn» fnp« ana(» ua. cap. 3:. 

in 
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ia difle^ting a woman who had been killed im- 
" mediately after the adl of adultery, he found a 
^ confiderable quantity of male femen, not only 
in the uterus, but in the Fallopian tubes *. Valif- 
nieri like wife aifures us, that Fallopius, and other 
anatomifts, had difcovered male femen in the 
uteri of feveral women. This point, therefore, 
thougft* denied by Harvey, is eftablifhed by the 
pofitive teftiiKoa-y of feveral able anatomifts, and 
particularly by Leeuwenhoek, who found male 
femen in the uteri of many dijfferent fpecies of 
females. 

Harvey mentions an abortion, in the fecond 
month, as large as a pigeon’s egg, without any 
appearance of a foetus. In this alfo he mult 
have been deceived ; for Ruyfch, and feveral 
other anatomifts, maintain, that the foetus is dif- 
tinguifliable by the naked eye, even in the firft 
month of pregnancy. In the Hiftory of the 
French Academy, we have an account of a foe- 
tus completely formed on the twenty-firft day 
after impregnation. If, to thefe authorities, we 
add that of Malpighius, who diftinguilhed the 
chick in the cicatrice immediately after the 
egg iflued from the body of the hen, we cannot 
hefitate in pronouncing that the foetus is form- 
ed immediately after copulation; and, confe- 
quently, no credit is due to what Harvey fays 
concerning theincreafe of the parts byjuxta-po- 
fition ; lince thefe parts exift from the beginning, 

* See Ruyfch Thef. p. 90. tab* VI# i. 
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and gradually e:!tpand till the foetus be perfeflily^ 
mature* 

De GfaafFdiffers widelyfromHafvey in his ac- 
ceptation of the word egg. He maintains, that 
the female tefticles are real ovaria, and contain 
eggs fimilar to thofe of oviparous animals, except 
that they are much fmaller, never fall out of the 
body, nor detach themfelves till after impregna- 
tion, when theydefeend fFonricTiie^varium into 
the uterus. The experiments of De GraafFhave 
contributed more to the belief of the exiftence of 
eggs, than thofe of any other anatomift. They 
are, notwithftanding, totally void of foundation ; 
for this celebrated author, in the firfi: place, mif- 
takes the veficles of the ovarium for eggs, though 
they are infeparable from the ovarium, form a 
part of its fubftance, and are filled with a Ipecics 
of lymph. 2. He is flill more deceived, when 
he informs us, that the glandulous bodies are on- 
ly the coverings of thefe eggs or veficles; for it 
is certain, from the obfervations of MalpighiiiS 
and of Valifnieri, and from my own experi- 
ments, that the glandulous bodies contain no ve- 
fieles. 3. He is wrong in maintaining that the 
glandulous bodies never appear till after impreg- 
nation. On the contrary, thefe bodies are uni- 
formly found in all females, after the age of 
puberty. 4. He errs in fuppofing that the glo- 
bules which he faw in the uterus, and which con- 
tained the feetufes, were tlie very veficles that 
had defeended from the ovarium into the uterus, 

and 
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atid that, he remarks, had become ten; times 
’ fmaller than when they were in the ovarium^ 
This circumftance alone of their diminiflted fize 
jhoujd have convinced him of his miftake* 
5. He is equally unfortunate in maintaining 
that the glandulous bodies are only the coverings 
of the fecundated eggs, and that the number of 
cove rihgs or empty follicles always correfpond 
to the number of fcetufes. This affertion is the 
reverfe of truth ; for, on the tefticles of all fe- 
males, we uniformly find a greater number of 
glandulous bodies, or cicatrices, than of fcetufes 
actually produced ; and they even appear in 
thofe which never brought forth. To this we 
may add, that neither he, Verheyen, nor any 
other perfon, ever faw the egg in this pretended 
covering, or in its follicle, though they have 
thought proper to reft their fyftem upon that 
fuppofition. 

Malpighius, who diftinguifhed the growth of 
the glandulous bodies in the, female tefticle, was 
deceived when he imagined that he once or twice 
difeovered the egg in their cavities ; for this ca- 
vity contains only a fluid ; befides, after num- 
berlefs experiments, no man has ever been able 
to difeover any thing that had the ,moft diftant 
refemblance to an egg. 

Valifnieri, who is never deceived with regard 
to fafts, is wrong in maintaining that the egg 
muft es;ifl: in the glandulous body, though neither" 
0^4 he, 
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he, nor any naan elfe, was ever able to difcover 
it. 

Let us now attend to what may be efteemed 
the real difcoveries of thefe anatomifts. De GraafT 
was the firft who difcovered that the teflicles of 
females fuffered any change ; and he was right 
in maintaining that they were parts eflentially 
neceflary to generation. Malpighius demonllrat- 
ed, that the glandulous bodies gradually grew to 
maturity, and that, immediately after, they were 
obliterated, and left behind them a flight cica- 
trice only. Valifnieri illuftrated this fubjedt ftill 
farther. He difcovered that thefe glandulous 
bodies were found in the teflicles of all females ; 
that they were confiderably augmented in the 
i'eafon of love j that they increafed at the ex- 
pence of the lymphatic veficles of the tefticle ; 
and that, during the time of their maturity, they 
were hollow and full of liquor. Thefe are all 
the truths we have learned concerning the pre- 
tended ovaria and eggs of viviparous animals ; 
What conclufions are we to draw, from them ? 
Two things appear to be evident : The one, that 
no eggs exift in the teflicles of females; the 
other, that there is a fluid both in the veficles of 
the tefticle, and in the cavity of the glandulous 
bodies ; and, we have deinonftrated, in the pre- 
ceding experiments, that this laft fluid is the true 
female femen, becauie it contains, like that of 
the male, fpermatic animals,- or rather organic 
particles, in motion. 


The 
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The feminail fluid of females, therefore, be- 
ing thus fully afcertained, after what has been 
faid, we muft he fatisfled that the feminal fluid 
in general is the fuperfiuous organic part of our 
food, which is tranfmitted from all parts of the 
body to the tefticles and feminal veflels of males, 
and to the tefticles and glandulous bodies of fe- 
males.^ This liquor, which ifllies through the 
nipples of the glandulous bodies, perpetually be- 
dews the Fallopian tubes, and ihay eafily find 
admiflion into them, either by abforption, or by 
the fmall aperture at their extremity, and in this 
manner may defeend into the uterus. But, on 
the fuppofition of the exiftence of eggs, which 
are ten or twenty times larger than the aperture 
of the tubes, it is impofliible to conceive the pof- 
fibility of their being tranfmitted to the uterus. 

The liquor fhed by females in the paroxyfm of 
love, which De Graaflf fuppofes to proceed from, 
lacunae about the neck of the uterus and the ori- 
fice of the urethra, may be a portion of the fu- 
perfluous fluid that continually diftills from the 
glandulous bodies upon the Fallopian tubes. But 
perhaps this liquor may be a fecretion of a dif- 
ferent kind, and no way conne<3:ed with gene- 
ration. To decide this queftion, microfcopic 
obfervations would be hecelTary j but all expe- 
riments are not permitted even to f)hilofophers. 
I am inclined to think, that, in this liquor, the 
•fame fpermatic animals, or moving bodies, would 
be found as appear in the fluid of the glandulous 

bodies. 
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bodies. Upon this fubjed, I might quote the 
authority of an Italian phylician, v. ho had an 
opportunity of trying this experiment, which is 
thus related by Valifnieri * : ‘ Aggiugne il lo- 

* dato fig. Bono d’avergli anco veduti (animal! 

* fpermatici) in quelja linfa o fiero, diro cofi 
‘ voluttuofo, che ne tempo dell’ amorofa zulFa 

* fcappa dalle femine libidinofe, fenza ch^ fi po- 

* teffe ibfpettare che foflero di que’ del mafehio,’ 
&c. If the fa£t be genuine, as I have no rea- 
fon to doubt, it is certain that this liquor is the 
fame with that contained in the glandulous bo- 
dies, and, of courfe, that it is a real feminal 
fluid, which efcapes through the lacunse of De 
GraafF, fituated about the neck of the uterus. 

Hence we may conclude, that the moft libidi- 
nous females will be the leaft fruitful, becaufe 
they throw out of the body that fluid which 
ought to remain in the uterus for the formation 
of the feetus. We likewife learn why common 
proftitutes feldom conceive, and why women in 
warm climates, who have more ardent defires 
than thole of colder regions, are lefs fertile. 
But of this we lhall afterwards have occafion to 
treat. 

It is natural to imagine that the feminal fluid 
of either fex Ihould not'^be fertile, uhlels when it 
contains mdving bodies. But this point is flill 
undetermined. The Italian pbyfician, mentioned 
/ibove, alledges, that lie never found fpermatic 
• T(»m. S, p. 136. , . 

animals 
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animals in his femen till he arrived at 40 year^ 
although he was the father of many children, 
and continued, after the animalcules appeared, 
to beget more. 

The fpermatic moving bodies may be regarded 
as the firft aflemblages of the organic particles 
which proceed from all parts of the body; and, 
when*\. great number of them unite, they be- 
come perceptible by means of the microfcope. 
But, when the number united is fmall, the body 
they form is tod minute to be vifible, and lio 
motion will appear in the feminal fluid, a cafe 
which not ^infrequently happens. But a long 
train of fucceffive experiments would be necefla- 
ry to afcertain the caufes of the different ftates 
in which this fluid appears. ' 

Of one thing I am certain, from repeated tri- 
als, that a feminal liquor, though no motion can 
be perceived when it is firft taken from the bo- 
dy, after being three or four days infufed in 
water, produces as great a number of organic 
moving particles, as another femen, treated in 
the fame manner, which at firft contained vaft 
multitudes. Thefe moving bodies appear like- 
wife in infufions of the blood, of the chyle, 
of the flefh, and even of the urine, as well as in 
infufions of all parts of vegetables ; ^and thole 
which appear in all thefe different fifliftances feem 
to have nothing peculiar to therfi. They all move 
and ad nearly in the latne ihannet. If we will 
have thefe bodies to be animated, it muft be al- 
lowed. 
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lowedy that they are very imperfect, and ought 
to be regarded only as the rudiments of animals,'" 
or rather as bodies compofed of particles effen- 
tial to the exiftence of animals. As Nature’s 
produiSions are. uniform, and advance by imper- 
ceptible degrees, there is no improbability in 
fuppofmg the exiftence of organized bodies 
which properly belong not either to the^niinal 
or vegetable kingdoms. 

However this matter may ftand, it is fully 
afeertained, that all animal and vegetable fub- 
ftances contain an infinite number of living or- 
ganic particles. Thefe particles fucceffively af- 
fume different forms, and different degrees of 
activity, according to different circumftances. 
They are more abundant in the feminal fluids of 
both fexes, and in the feeds of plants, than in 
any other part of the animal or vegetable. There 
exifts therefore, in vegetables and animals, a liv- 
ing fubftance which is common to them both j 
and this fubftance is the matter neceftary to their 
nutrition. The animal is nourilhed by vegeta- 
ble or animal fubftances; a^d the vegetable is 
nouriftied by the fame fubftances in a decom- 
pofed ftate. This cOhimon nutritive fubftance is 
always alive and adtive. It produces an animal 
or vegetable, whenevejf it finds an internal 
mould or matrix accommodate,d to the one or 
the other, as haa. already been explained. But, 
when this adtive fubftance is colledled too abyn- * 
dantly in a place where it has an opportunity of 

uniting, 
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nniting, it form^ ia the animal bod7, otter t- 
‘ving creatures/ as the tape-worm, the alcarides^ 
the worms fometimei found in the veins, in the 
linufes of the brain, in the liver, &c. Animals 
of this kind owe not their exiftence to the ge- 
neration of individuals of the fame fpecies. It 
is, therefore, natural to think, that they are 
’produc^bd by an extravafation of the organic 
matter, or by an inability in the ladleal veflels 
to abforb the quantity of it prefented to them. 
But we fliall afterwards have occafion to exa- 
mine more in detail the nature of thefe worms, 
and of other animals which are produced ‘in a 
fimilar manner. 

When this organic matter, which may be con- 
fidered as an univerfal femen, is aflembled in 
great quantities, as in the feminal fluids, and iii 
the mucilaginous part of the infufions of plants, 
its firft effedl is to vegetate, or rather to produce 
vegetating beings. Thefe zoophytes fwell, ex- 
tend, ramify, and then produce globular, oval, 
and other fmall bodies of different figures, all of 
which enjoy a fpecies of animal life j they have 
a progreflive motion, which is fometimes very 
rapid, and fometimes more flow. The globules 
themifelves decompbfe, change their figure, and 
become fmaller ; and, ift proportion as they di- 
miniflyin fize, the rapidity of theh? motion in- 
creafes. 

' I have fometimes imagined, that the venom of 
the viper, and even the poifon of enraged ani- 
I mals* 
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jnalsi might proceed from this adive matter her 
jng to much exalted. Bqt I have not yet had" 
leifure for experiments this kind, nor for af- 
certairiing the nature of different drugs. All I 
can fay at prefent is, that infufions of the moft 
adive drugs abound with moving bodies, and 
that they appear fooner in them than in other 
fubftances. / ‘ 

AJmoft all raicrofcopic animals are of the fame 
nature with the moving bodies in the ferainal 
fluids, and in infufions of animal and vegetable 
fubftances. The eels in pafte, in vinegar, &c. 
are all of the fame nature, and derived from the 
fame origin. But the proofs and illuflrations 
relative to this fuhjed:, we fhall referv# till we 
give the particular hiftory of raicrofcopic ani- 
mals. 
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CHAP. IX. 

Varieties in the Generation of Animals, - 

\ ‘ ' . 

% 

T he nutrition and the reprodi]£i:ion of ani- 
mals and of vegetables, are thus effected 
by the falsie matter. It is a fubftance univerfal- 
]y prolific, and compofed of organic particles, 
the union oT which gives rife to all organized 
bodies. ; Nature always works on the fame ftock^ 
and this ftock is inexhauftible. But the means 
flie employs to give it value are various j and 
thefe general varieties and afilnlties merit the at- 
tention of philofophers, becaufe from them we 
are enabled to account for particular exceptions 
to the common plan of her operations. . 

In general, large animals are lefs prolific than 
fraall ones. The whale, the elephant, the rhi- 
noceros, the horfe, man, &c. produce but one, 
and very rarely two.at a birth. But fmall ani- 
mals,' as rats, herrings, and infers, produce a 
great number. . Does ‘this difference proceed 
front the greater quantity of noariihihent ne- 
ceffary to fUpport the large animals than the 
■fmalh and from the former having a lefs pro- 
portional quantity of fuperfluous nutritive par- 
3 tides, 
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tides, capable of beirig comv^ted into iemen, 
than the former? It is certain, that the fmall'- 
anittiJils eat more, in proportion to their bulk, 
than the large, ^ut it is liki^ife probable, that ’ 
tite prodigious increafe of the finaller animals, 
as bees, flies, and other infeds, may be owing 
to the .extreme finenefs aiid. delicacy of their or- 
gans and members, by which they are enabled 
to fele£t the moft fubllantial and moft organic 
parts of the animals and vegetables, from which 
they extract their nourifhment. A bee, which 
lives upon the pureft and moft refined parts of 
flowers, receives from its food a greater propor- 
tional quantity of organic particles than a horfe, 
who feeds upon hay, ftraw, and the grofler parts 
of vegetables. The horfe, accordingly, produ- 
ces but one at a time, while the bee produces 
many thoufands. The oviparous animals are, 
in general, finaller than the Viviparous, and they 
are likewife much more prolific. The long time 
that the foetus remains in the uterus of vivipa- 
rous animals, is another obftacle to multiplica- 
tion : During geftation, and the fuckling of the 
young, no new generation can take place. But 
the oviparous animals, which produce, at the 
fame time, both uterus and foetus, and throw 
them out of the body, are almoft perpetually in 
a condition te reproduce ; and it is well known, 
that, if a hen be prevented from fitting, and be 
fully fed, the number of her eggs may be great* 
ly increafed. If hens lay not while they brood, 
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It is j and for this pur- 

,pofe they but once a day, 

and even then:;| ^ #ar^y Ihprt time, left their 
'eggs (hould be i 4 i||jp 4 by 4 ^ j^id. During this 
operation, they take not above one tenth part of 
their ordinary noiHi^tne^SIt. ^ ^ ^ ^ 

Animals which pMfe^ but cue at a birth, ao- 
'"^luire rfearly their fdl^gpowth before they are fit 
for generating. But? fhdfe^hich produce many, 
generate before they at^ 4 alf grown. Man, the^ 
horfe, the afs, theflieep, ar» incapable of gene^ 
ration tilf after they have nearly acquired .their 
full growth. It is the lame with pigeons and 
other birds w^ich lay only a finall number of 
thofe which are more prolific, as 
hens, fifties, &c. begin to generate 
much fooner. A cock is capable of this ope- 
ration at the age of three months, when he is 
not above one third of his full fize. A fifli, 
which, in 20 years will weigh 50 pounds, ge- 
nerates the firft or fecond year, when it weighs 
not, perhaps, more than half a pound. But ex- 
periments are ftill wanting to afcertain the growth 
and duration of fifties: Their age may be diC* 
covered by examining with a microlcope the an- 
nual rings or ftrata of which their fdales are 
compofed. But we are Ignorant how far this 
may d^bend. I have feen, in tlie*^ount de 
Maurepas’ ponds, carps which were well attefted 
to*be at leaft 1^0 years jOld, and they appeared 
to be equally a^ive andjiVely as common carps. 

VOL. II. ■ R > I will 
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I wDl not with that fi£he$ 

are immortal,' or, at cannot di^^, 

of old age. . muft periih* 

Whatever has anr oilg^ a ‘ or commence- ‘ 
m^nt, muft arrive at a .termination or deathi. 
But hflies, by living hli^?!^ilbrm element, and 
being iheltered from ,di^?h|^rious vicillitudes of 
the air, muft contimm li^et in the fanle ftate * 
than other animals, eif|eciaHy ^ thefe viciiGtudes, 
as Bacon remarks, be/^e chief caufes of the 
i^ftrudtion of anirriated beipgs. But the prin- 
cipal paufe of the longevity of fifhes is, that their 
bones are fofter than4hofe of other animals, and 
do not perceptibly harden with age. The bones 
of fifties lengthen, and turn thick without ac- 
quiring more folidity. But the denfity w the 
bones of oth^r animals continually increafes ; 
and, when their interftices are completely filled 
and obftru£led, ■ the circulation of their fluids 
ceafes, and death cnfues. But, in the bones of 
fifties, this augmentation of folidity, which is the 
natural caufe of death, proceeds in fuch an im- 
perceptible manner, that they muft live very 
long before they can feel any of the efie£ts of 
old age. 

^ All quadrupeds covered with hair are vivipa- 
rous, and thofe covered with fcales a.r^ ovipa- 
irous. ’l^i^'clofe te^tture of the ftiells of fcales 
of oviparous animals prevents them fronhlofing 
fo jnuch matter by te^fpira|ion, as makes hs 
yray through the pprops' Ikins;. of iftic viviparous. 
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May not fuperfluous nourilh- 

ment, vvhich cattsfet €ife^e by tranfpiration, be 
one reafon of tl^||traordinary fertility of thefe 
animals, and of being able to fubliil a long 
time without food? All birds and flying infedts 
are oviparous, except fonae fpecies of flies which 
produce their youhg alive *, Thefe have no 
wings ‘immediatelj^;^ birth; but they 

gradually Ihoot out as the animal advances in 
growth ; and they are hot in a condition to be 
ufed till it acquires full maturity. All flielt- 
fiflies are oviparous ; and likewife thofe reptiles 
that have no, feet, as fnakes and ferpents ; they 
change their fkins, which are cornpofed of fmall 
fcales. The viper is but a flight objedlion to 
this general rule ; for it is not properly vivipa- 
rous. It firft produces eggs, from which the 
young are hatched : This operation is indeed 
carried on and completed in the body of the 
mother; and, inftead of laying, the eggs, like 
other oviparous animals, the viper hatches them 
within the body. The falamander, in which, as 
Maupertuis remarks j", both eggs and young are 
found, at the fame time, is a fimilar exception in 
oviparous quadrupeds. 

Mofl: animals are multiplied and perpetuated 
by copulation. But many animal s^ as ^ e great- 
eft n^ber of birds, propagate rathST^y a kind 
^.cpmpreflion, than a proper copulation^ Some 

* See Leeuwenhoek, tom* Iv. p. 91. 

+ Mem, de TAcad. apnec 1727, p. 32. ^ 

R a birds. 
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birds, indeed; as the oftrichf tbi male duck, &c* 
have cpftfiderable membef^i; atld propagate by a 
real intromiffion. ; Male fifliesiapproach the fe- 
males in the feafbn of fpawhihg. They feem 
to fab their bellies againft. each other; for the 
male often turns on his back tp meet the belly 
of the female. But no actual copulation takes 
place. The part neceflary for this operation 
does not exill ; and the males only approach the 
fen^ales for the purpofe- bf fhedding the liquor 
of their milts upon the eggs, which at that fea- 
fon drop from the females. The male feems to 
be more attached to the eggs than tp, the female; 
for, when fhe ceafes to throw ou;: the eggs, the 
male inftantly abandons her, and follows, with 
ardor, the eggs, which are carried down by the 
ftream, or difperfed by the wind. He pafles 
and repafles a thoufand times over eveiy place 
where he finds eggs. It is not, furely, for the 
' love , of the mother that be makes all thefe move- 
ments; He cannot even be fuppofed to know 
her ;. for he has been often feen fliedding his 
femen promifcuoufly on all the eggs that came 
in his way, without having, ever met with the 
female.; to which they belonged. / 

Thus fome animals are diftinguiihed by fexes, 
and ^ndqwed with members proper for copula- 
tion. There are others which likewife* have 
feiceS, blit want the neccffary members. , fJthers, 
as fnails, have both members and both fexes m 
^hin^ttdUal. ‘ Others, as the vine-fretters, have 
•. . no" 



jio fcxes, are equally fathers' and mnthers, and 
produce of' themfelves without copulation. 
Though they feena to copulate at pleafure, we 
are Enable to dircbver the ufeof the junction,, pr 
whether it be really a lexual embrace; unlefs we 
fhould fuppofe Nature to have endowed this fmall 
infe& with generative faculties fuperior to thofe 
of any pther fpecies of animals, and to have be- 
llowed on every individual not only the power 
of reprodudion, but likewife the power of mul- 
tiplying by fexual communications. 

whatever varieties take place in the ge- 
neration of*difFerent fpecies of animals, Nature 
prepares the body for it by a new produdidn, 
which, whether it be exterftal or internal, always 
prece^le generation : Immediately before the 
fealbn of impregnation, the ovaria of oviparous 
animals, and the tefticles of the females of the 
viviparous, undergo a,confiderable* change. The 
oviparous animals produce eggs, which gradual- 
ly increafe in lize, till they quit the ovarium 
and fall into the canal of the uterus, where they 
receive their white, their membranes, and their 
Iheli. This produdion marks the fecundity of 
the female, and without which generation could 
not b§ effeded. In vwiparous females, in the 
fara* manner, one or more glandulou^odies ap- 
peaiAupi^ the tefticles, which* graSu^ally grow 
triembranw that cover them'. Thefe 
p^hdulous bodies increafe, and pierce, or rather 
efevale the iaemi«aAe of .the and, wjjen 
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tfiey arrive at fflatarity, a 
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holes, appear at their extremities^ through whi(^ 
the feihinal fluid elcapes, and falls into^heJlp^ 
rus. “Tliefe glandulous Bbdids are 
tions, which always prt^hde V^eneration, and 
iVithcmt which it could 


Males undergo a fimiTit ^ change before they 
are fit for the purpofes df 'l^ehei'ating... la^the 
oviparous animals, the ifeMnidl refef^oirS ate 
filled, and fometimes the refeWoirs theiiifelves 
are annually renewed. The milts of foihe filhes, 
and particularly of the calmar, are renew^ every 
year. The tefticles of birds, immediately before 
the feafon of their amours, fwell to an enormous 
degree. The tefticles of the males oi^Mvipa- 
rous animals, efpecially of thofe which l^Ve lea- 
fons, likewife fwell confiderably ; and, in general, 
the genitals of every fpecies fuffer an ere<ftion, 
which, though it be external and cafual, may 
be re^rded'as a new prodUtftion that neceflarily 
precedes the faculty of geherating. ‘ 

, Thus in all animals, whethef male or female, 
generation is alvpays preceded by new jSrOdae- 
tions ; and, when there is properly nO new pro- 
du£tion, feme of the parts fWeU kfid extend tq 
a remarkable degree. ,Jn fdtUb' ahim^^ not 
only a nc^.pxpdudtion apyCatSi bUt their |yhole 
bodies are renewed, bef^e>;‘generati€in be 
effefted j as happens Ih the furprifing ]^^ 
pholis of ihfedtSj W’hich Teems to be intertdc<| 
foy ftp pther purpe^ than tq’ehable thefe ani- 

mal^ 
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mals to pro^ia^w. iheir Ipecies j for their bodies 
ite^^fuli grown ^before .they are transformed. 

immediately before its tranforma- 
tionV eeafeS to take noprif^ it has no 

organs proper for gen^^t^^m means of con- 
verting the ttu^tiye particles, with* which it 
abOupds more than m^ ^ther ipecies of animals, 
into eggs^ or. a lil^^l %iid. Hence the whole 
of thiSigmat particles at firft 

unitea and mptd^ ' itfelf into a form nearly re- 
tembling that ofi thoforiginal animal. The ca- 
terpili^ becomes a butterfly, becaiife, having no 
organs of generation, no relervoirs for contain- 
ing the fuperfluous nutritive particles, and, con- 
fequently, being incapable of producing minute 
organic bodies flmilar to the animal itfelf, the 
organic nutritive particles, which are always ac- 
tive, aflunie, by their union, the form of a but- 
terfly, partly referabling that of a caterpillar, 
both internally . and externally,* except that 
the parts of generation are unfolded, and ren- 
dered capable and tranfmitting the 

l^trll^e orgamc particles which form the eggs 
and mdividuals j|eculiar to the Ipecies. The 
individuals produced by the butterfly ought not 
to he bntterflimj but caterpillars becanfe it was 
th^aterpallar that received the nourifliment, 
anmbecaufe the organic particleT^^is nouriih- 
therefore be aflimilated into the form 
^ caterpillar, and not of a butterfly, wl^h is 
only an oecahonal produ^on of the fuper%ous 
» 4 nourilhment 
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noutiftiaieaMhaf precedes tfee VeaJ^radudion of 
anhnals of 'this i'peciesy and a^methpd employ^ 
by N^ure to accomplifh the impOrtahfe^a^ii®* 
of generation, fimilar tOfthe prodii<EtiOEi of glan- 


dttlpus bodies, and of milt^^n other animals. 

When ’the fuperabundaatvq^ of organic 

nutritive particles is not great, as in man, and 
moft large animals, genlfatioh does not take 
place till the growth'of the jijodyi 
pleted ; and even their prOll^^’lfers lim^# 
ed to a fmall number ojf youiig^%ut, when thefe 
particles are more abundain, as ih^biri|i»|V^||d ovi- 
parohs filhes, generation is effeCte^ before^ the 
animal be fully grown, and the produ^iioni of 


individuals is very numerous. When tips quan- 
tity of organic nutritive particles is ftiir'greater, 
as in infeds, it firft produces a large organized 
body, retaining the intetinal and eflential confti- 
tution of the animal, but differing in feveral 
parts as the»butterfly differs from the caterpilr 
lar ; and then it quickly generates an amazing 


number of young, hmilar .firft 

prepared the organic 
they derived their origih..,>^aftly, w 
quantity of fuperflabus •isouriflirnent: is very 
great, and when, the animal, iijE? 4 ,hf :fam^^^ time, 
^ffeffes the organs neceffary .|p;^geher."tio^, as 
in the vin'bfreiters, it firft confers on each Jihdi- 
yid^^ the power, of gerrerating, 
tn^lP^rmation like that which other intcej^s 
* The yin0-»>frctter becOtn^n flie 5 hut 

, 3-' iV 
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it can ptodu®fei^ii<Sftiirtg, becsaufe it is only the re- 
’fidue of the organic particles that had not been 
employed 4n the produdlion of the young. 

^^moft all animals, man excepted, have cer- 
tain annual feafons appropriated to the purpofes 
of generation. STo .birds, fpring is the feafon of 
loyer^Carps, and feveral other fiflies, Ipawn in 
June and Augutt. pikes, and feme other fifhjes, 
^aW pi^ -^e fptmg. Cats have three feafons 
nnnuallfl; in the^ih^nths of January, May, and 
Septemher. Th0"?*roe-deer ru| in December, 
wolyd^hd foxes in January, horfes in fummer, 
flags in "September and Odober j and almoft all 
infedts generate during the autunip Only. Some 
animals, as the infedts, are totally exhaufted by 
generation, and die foon after. Others, though 
they die not, become feeble, are much emaciat- 
ed, and require a confiderable time to repair the 
great wafte of their organic fubftance. Others 
are lefs affected, and are capable of flequently 
renewing their amours; laftly, man is very 
little affedledy' er^^ ' rather, he quickly repairs 
l|||;lw, ahd;'thewifOite is, at all times, in a 
Condition f4^ prepagating. All thefe varieties 
depend /olely on the particular conftrueflion of 
the aniinal organs. The limits fixed by Nature 
upo^hc mod^of exilling are equally confpi- 
epo^ in the manner of taking ^^^igefting the 
q^j^ki^the means employed for retaining or 
owing it but of the body, and in the inftru- 
mente by which the oq^anic particles neceflary ' 

, ^ tQ- ■ 



to reproduction are extra€te& And, upon .the 
whole, it is apparent, that every ihing exifts" 
which can exift. 

The times of the geftation of femsSes^are 
equally various: Some, as mares, carry their 
young from eleven to twelve months'; othert, 
as women, cows, and hinds, carry their.young 
nine months ; others, as foxes and wolves, carry 
five months ; bitches carry aine w^l^Cats fix. 
weeks, and rabbits thirty-one days, hfpfi bir^i 
are hatched in itwenty-one days ; thoiigh fotiSe^ 
of them, as the thiftle-finches, hatch in thirteen 
or fourteen days. Here the variety is equally 
great as in every other part of the oecpnomy of 
animals; The largeft, animals produce fewer 
young, and carry them I'ongeft, which confirms 
the doctrine, that the quantity of organic'nou- 
rifhment is proportionally lefs in large than in' 
fmair animals ; for the foetus deryres its growth 
and the expanfion of its parts from the fuper- 
fluous nourifhment of the mother ; and, as this 
growth requires longer tinifr in large than in 
finall animals, it is a proof* that the quantitjRjiJt* 
organic particles is not lb' great in the former as 
in the latter. ' • 

Animals j therefore, are much div^-fified as to 
the time and manner of geftatiqn, of engender- 
ing, and'Sf’i^ducing ; and this variety (prigi- 
ftates from the very caufes of gcneratibn^^^r, 
though the organic matter, which is comni6h<o 
thing that fives pf vegetate^ he the gene- 
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ral principle of reproduftion, the manner of its 
union, and the combinations it forms, muft be 
infinitely varied, that the whole may become the 
fotirc# of hew productions. My experiments 
clearly demonftrate, that there are no pre-exift- 
ing germs, and that the generation of animak 
and vegetables is not univocal. There are, per- 
haps, as piany beings, which cither live or vege- 
tate, pii^ticed by a fortuitous aflemblage of or- 
ganic pit|icleSj as by ^ conftant and fucceflive 
deration. It isi to fuch produdlions that we 
ought to apply the axiom- of the ancients, Cor- 
ruptio unius^^generatio alterius. The corruption 
and refolution of animals and vegetables pro- 
duce an infinite variety of organized bodies: 
Some of them, as thofe of the calmar, are only 
a kind of machines, which, though exceedingly 
fimple, are very adive. Others, as the fper- 
matic animalcules, feem to imitate the move- 
ments of animals. Others refemble vegetables 
in their manner of growth and expanfion. There 
are others, as thofe of blighted wheat, which, at 
*^leafure, can be made alternately to live or to.die; 
and it is difficult to know to what they fhould 
be compared. There are ftill- others, and in great 
numbers, which are at firft a kind of vegetables, 
therf^ aecome a. fpecies of animals, and again 
return alternately to their vegetabfe rfate. The 
examine this fpecies of organized bo- 
we lhall probably difcover greater and more 
fingular varieties of thcro^ in proportion as they 
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zre faither terndved from oar 6l)i^v4tion, and 
from the ftru^ture of - other animals vi^th which ’ 
we already acquainted. 

’ V corn, which is #fedled 

hy an alteration or refolntioii of the organic 
ffubftance of the grain, is dotnpofed of multitudes 
of fmall organized bodies refembling eels.. When 
infufed in water for ten or twelve hours, we 
difcover them to have a diftindt wreathing, and 
a fmall ‘degree of progreflive motion. They 
ceafe to move as foon as th^ Water fails them ; 
and their motion commences upon the addition 
of frelh water. This alternate death and revivif- 
cence may be repeated for months, and even fqr 
years ; fo that thefe fmall machines may be made 
' to a£t as long and as often as we pleafe, without 
deftroying or diminifhing their force. They 
are a fpecies of machines, which begin to act 
whenever they are imraerfed in a fluid. Theie 
filaments fometimes open like the filaments of 
thd femen, and produce moving globules: We 
lhayj therefore, conclude theni to be of the fame 
nature, except that they are more fixed and 
folid. 

vThe eels in pafte have no other origin than 
the union of the organic particles of the' moft 
effential jjartS of the grain. The firft eels fvhich 
appear are certainly not produced by qther^ eels ; 
btttj though they aremot propagated’ tnevql^^s, 
fail not tw engender other living eels. 

with^^t^^^ of a lafieet, wu diP 

‘ cover . 
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coyer fmaller eels ilTuing in great numbers out ot 
•tlieir bodies. The body of this animal feems to 
be only a flxeath'or fac containing a multitude of 
Iraallei; animals, which perhaps are other (heaths 
of the fame kind, in which the organic matter 
is affimilated into the form of eels. 

■A great number of experiments would ftill- 
be neceifary to diftinguilli thefe animals, which 
are fo lingular and fo little underftood, into dalles 
and genera. Some of them may be regarded as 
real zoophytes, which enjoy a kind of vegeta- 
tion, and which, at the fame, time, feem to wreath 
and move like animals. Others appear, at lirft, 
to be animals, and then join and form a fpecies 
of vegetables. A fmall attention to the refolu- 
tion of .a hngle grain of corn will elucidate, at 
lead in part, what 1 have faid on this fubjefi. I 
might add other examples ; but thofe I have 
given were only prcduccd for the purpofe of 
exhibiting the varieties of genaration. There are 
iinquellionably feveral organized bodies which 
we conlider as real animals, but which are not 
engendered by others of the fame fpecies. Some 
of them are only a kind of macliines ; and fome 
of thefe machines have a certain limited effedr, 
and ad for a certain time only, as the machines 
in the'rcilt of the calmer ; others may be made 
to ad as long and as often as vi'e^pilafe, as thole 
04 blighted grain. There are vegetables which 
poTOlice animated bodies, as the filaments of the 
iTuman lemen, from which adive, globules ilfue 

and 
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and move by their own powers. 1 % the corrup- 
tion, the fermentation, or rather ir the refolu- 
tion of animal or vegetable fubftances, we find^ 
real animals capable of propagating their fpecies, 
thpugh they were not themfelves produced in 
this manner. Thefe varieties are, perhaps, more 
cxtenfive than we imagine. Though it be right, 
to generalize our ideas, 40 alTemble the effefbs of 
Nature under one point of view, -and to clafs her 
produdions; yet numberlefs fliades, and even 
de^ees, in the great Icale of being, will alwaya 
efcape our obfervation. 
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CHAP. X. 

On the Formation of the Ftetui. 


F rom the experiments of Verheyen, who 
found the femen of the bull in the uterus 
of a cow, and from thofe of Ruyfch, Fallopius, 
and Leeuwenhoek, who difcovered male femea 
in the uteri of women and many other animals, 
it feems to be a point fully afcertained, that the 
femen of the male enters into the uterus of the 
female. It is probable, that, during the time of 
coition, the orifice of the uterus opens for the 
reception of the ieminal fluid ; But, though this 
ihohld not happen, the active and prolific part 
of the femen may penetrate the membranes and^ 
fi^ftance of the uterus itfelf; for, as the femi- 
nal liquor, as formerly remarked, is almofl en- 
tirely compofed of organic particles, which are 
very adiive, and extremely minute, they may 
pafs with the utmoft facility through the mem- 
branes and fubflance of* the uterus. 

What proves that the adlive part ©f this fluid 
m^y pafs through the pores and fubftance of 
tlfe’ uterus, is, the fudden change it undergoes 
immediately after conception. The menfes are 

obflruded. 




oibftrmSted, tht uteiMs Jbecon[ii€;s fwells, 

apd, appeajpf to. be. li^jitedv ibefe changes' 
ipuft be effe&d liy ap a^Jive texternaf'caufe, by 
the penetration of part of tli^^minal fluid into 
th^ fpbftarice of the. uterus, mis penetration is 
ndt confined to the furface ; it extends through 
dil the I'eflels .and parts 8f which the uterus ^.s 
cenapofed^ like that penetration by whiph nu- 
trition, and the expanfion of the body,’ is pro- 
duced*. 

' ; W the more -eafily believe this to%e the 

ca^, when we reflet, that, during the time of 
geftalion, the uterus not only augments in fize, 
but even in its quantity of matter, and, that it 
poflefles a fpecies of life, or rather of vegetation, 
which continues till the child be delivered. If 
the uterps were only a fac, a refervojr for re- 
ceiying the feraen and retaining the foetus, it 
wcmld extend, and diminilh In thicknefs, in pro- 
portion as the foetus grows larger. . But the a«g- 
roeptation of the uterus is nota .fimple extenfion 
of dilatation of its parts. It iipf only extent^ 
as the fopus pnlar^^ it acquires, at the 
fame time* and folidity ; 

(U-, in other wordsi both its fize ap^ quantity of 
'matter are greatly inerted. T^s augmenta- 
tion is a real growth dfvincre^e of fubftance, 
fimilar t6 tbfe expanfion of the body in young 
animalsj which could- nptjhe elfeded but by an 
intimate .penetration of otganic particles an^o- 
gous to the fubftaPee of rthofe parts. As this 

expanfion 
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expanflon of the uterus never happens but after 
• impregnation, the feminal liquor muft be the 
caufe by which it is produced ; for the uterus is 
confiderably aug^fented before the fcetus has 
acquired bulk enough to dilate it by preffing 
againft its internal furface. 

it appears, from my own experimentSj to be 
equally certain, that the female has a feminal 
fluid, which begins to be formed in the tefticles, 
and is brought to maturity in the gland ulous 
bodies. This fluid perpetually diftils through 
the fmall apertures in the extremities of thefe 
bodies, and,^ like that of the male, enters the 
uterus by two different ways, either through 
the apertures at the extremities of the horns of 
the uterus, or by piercing through the fubfliance 
of the uterus itfelf. 

Thefe two femina^ fluids are extraiSs from all 
parts of the body ; and a mixture of them is all 
that is neceffary for the formation of a certain 
number of males and females. The more any 
animal abounds in this feminal fluid, or the more 
it abounds in organic particles, the number of 
young is the greater, as may be remarked in the 
Imaller animals j and the number of young di-’ 
minifhes in proportion as the organic particles 
are lefs abundant, as is the cafe with the larger 
animals. 

But, before taking any farther notice of other 
animals, we (hall examine with attention the 
^rmation of the human foetus. In mankind, 
''as well as in the larger fpecies of animals, the 
VOL. II. 8 quantity 
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quantity of organic particles in the male and fe-; 
male femen is not great, and, accordingly, they ' 
very feldom produce above one foetus at a time., 
This feetus is either a male oj|fe female, accord- 
ing as the number of organic particles predo- 
minates in the male or in the female fluid ; and 
the child refembles the father or the mother 

t 

moft, according to the proportional quantities of 
male or female organic particles in the mixture 
■ of the two liquors. 

, I conceive, therefore, that the feminal fluids, 
both of the male and of the female, are equally 
adtive, and equally necefl'ary for tl^e purpofes of 
propagation : And this, I think, is fully proved 
by my experiments ; for I found in both fluids 
the fame moving bodies j I difeovered that the 
male fluid enters the uterus, where it meets 
■with the fluid of the female ; that thefe two 
fluids are perfedlly analogous ; and that they are 
eompofed of parts not only flmilar in their form, 
but in, their adtion and movements Now, I 
imagine, that, by the mixture of the two fluids, 
the adlivity of the organic . particles proper to 
each is flopped ; that the adlion of the one coun- 
terbalances the adlion of the other ; that each or- 
ganic particle, by dealing to move, remains fixed 
in the place which correlTponds to its nature j and 
that this place can be no other than that which 
it formerly occupied in the body of the animal 
from which it was extradled. Thus all the orga- 
nic particles which were detached from the head 

Sec chap, vi. 
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jof the animal, will ai-range themfelves in a fi ni- 
lar order in the head of the foetus. Tliofe which 
.proceeded from the backbone, will difpofe them- 
felves in an order correlponding to the ftrudlure 
and polition of the vertebra?. In the I'aine man- 
ner, the organic, particles which had been de- 
ta’hhcd, from any part of the body, will naturally 
alfumc the fame polition, and arrange themfelves 
in the fame order that they obferved before they 
were feparated from that part. Of courfe, thefe 
particles will neceffarily form a fmall organized 
body, entirely firnilar to the animal from which 
they originally proceeded. 

It is worthy of remark, that this mixture of 
the organic particles of both fexes contains par- 
ticles which are lirailar, and particles which are 
diflimilar. The fimilar particles are thofe which 
have been detached from all the pans that are 
common to the two fexes. The dilTimilar particles 
are thofe which have been feparated from the parts 
that diilinguilh the two fexes. In this mixture, 
therefore, there is a double portion of particles de- 
ftined for the formation of the head, the heart, and 
fucli parts as arc common to both fexes ; w'hile 
there are no more than what arc neceliary for tlm 
production of the fexual^parts. Now, the hmilar 
particles may a<3: upon each other wnthout pro- 
ducing any diforder; and they may unite in the 
fame manner as if they had proceeded from the 
famerbody. But the diflimilar particles cannot a«fl 
^ipon each other, nor form any intimate union, 
becaufe they have no an.alogy or relation : Hence 

s 2 thefe 
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thefe particles will preferve their original nature 
without any mixture, and fix their pofition, 
without the neceflity of being penetrated by 
others. Thus the particles which proceed from 
the fexual parts will be firft fixed, and thofe that 
are common to the two fexes, whether they be- 
long to the male or to the female, will then fix 
indifcriminately, and form an organized body, 
which, in its fexual parts, will perfectly referable 
the father, if it be a male, and the mother, if it 
be a female, but which, in the other parts, may 
referable either or both. 

If what I have advanced be properly under- 
ftood, we fliall, perhaps, be able to obviate an 
objection to the fyftem of Ariftotle, and which 
might alfo be urged againft the dodrine which 
I am now eftablifhing. The objection is. Why 
is not every individual, both male and female, 
endowed with the faculty of producing an ani- 
mal of its own fex ? I am aw'are of the difficulty 
of folving this queftion, which I have llightly 
mentioned in the fifth chapter, and fhall now 
proceed farther to illuftrate. 

From what is delivered iii the firft four chap- 
ters, and from the experiments I have related, 
it is apparent, that reprodu£tion is effedted by 
the aflcmblage and union of the organic par- 
ticles, detached from every part of the animal or 
vegetable body, in one or feveral common re- 
lervoirs ; that thefe particles are the fame which 
ferve for the nutrition and expanlion of the*. 

body ; 
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body ; and that both efFedls are produced by the 
fame matter, and by the fame laws. I think I have 
, eftablifhed this point by fo many fads and rea- 
fonings, that it is impolfible to entertain a doubt 
concerning its truth. But I allow, that the 
>^ueflion may be put. Why every feparate animal 
aJd vegetable produces , not its own likenefs, 
fincerevery individual detaches from all its parts, 
and colleds, in a common refervoir, the organic 
particles neceflary for the formation of a fmall 
organized body? Why is not this organized 
body formed ? and why, in moft animals, is a 
mixture of {he fluids of both fexes neceflaiy ? 
If I w'ere to reply, that, in all the vegetable tribes, 
in all thofe animals that multiply by cuttings, 
and in the vine-fretters, which produce without 
any fexual commerce, the general intention of 
Nature feems to be, that each individual fliould 
multiply its own fpecies, and that reprodudion 
by the intervention of fexes is only an exception 
to this general law; it might, with propriety, 
be rejoined, that the exception is perhaps more 
univerfal than the rule itfelf. To maintain that 
all individuals would have the faculty of re- 
producing, if they were endowed with proper 
organs, and if they contained the matter necef- 
fary for nourilhing the embryo, is not removing 
the difficulty : For, in females, all fhefe circum- 
ftances concur ; and yet the influence of the 
male is indifpenfible to the produdioa either of 
. a female or of a male foetus. 

s 3 But, 




■tidn, thatj though Ae fluiS 

in £in4 fefnjnptjVeffels hf the liftale 

.iis®ntaih^^i;.^e, orga neceflafy for the' 

l^rthation ^f .a; male foetus,!;^et thefe particles 
l^ahriot recjeke :|Miy loe^i eft^hlilhment or ar- 
rangement becaufe a conftant circujii- 

tion of tHen\ goes on by means of abfdlQjtion, 
and by the perpetual fucceffion of new fupplies 
iVonii ah;^f^ of the .body; and that, as the 
l^me cireulaljo^^ of the* organic* particles takes 
^lafce#in,the fetiiale, neither *of them can pof- 
libly multiply ’ without the afliftance of the 
other; becaufe, in the mixture of the male and 
female huids, the different organic particles of 
which they confifk have a greater affinity to 
each other than they have to the body of the 
female where the mixture happens. But, though 
this explication were„ admitted, why, it may ftill 
be a^ed, does not the ordinary mode of gene- 


jijrittioii correfpond with Jt ? For, upon this fup- 
Hhfition, , each individual would produce, and, 
-life fn^Si miitually impregna^^ one another, 
indiyifeal receiving the organic particles 
furuiihe^ bj'^ ibe' other, wffiich, without being 
injur^ fe hhy foreign gfow^ijr, would unite folely 
by rhe-giSnity bet^:eencthe themfelves. 

if ther^ wok: np ptfer pnh/^ fe which the or— 
.^nu; partiples co»Id* h|. united, perhaps this 
of generation, ipoft, firaplel 

t:-Q»t|a%etg,-.;:|he , ah'alogy: ■;of feature. 

Few'' 



like j&JiailQi Mrith ;both 
and, therefore, if this mode of propar 
gailibg were the moA fimple,. it would be more 
* generally employed by Nature. This folution, 
of courfe, amounta to no more t,han a gratuitous 
>^fuppofition, that males produce not, folely be- 
omjfe they have not organs proper for cohtain- 
ingk^m^ nourilhing a foetus. 

It may be ftill farther fuppofed, that the a^Iir 
yity of the organic particles in the femen of each 
individual requires to be counterbalanced by the 
force or a^fiion of thofe of the other individual, 
in order to reduce them to a fixed ftate, or equi- 
librium, without which the . formation of' the 
foetus cannot be effected ; and that the motion 
of the organic particles of the female cannot be 
counterbalanced by any other caufe than a con- 
trary action in the organic particles received from 
the male. But this anfwer is too general to be 
vpid of obfcurity. iftowever, when we attend 
to all the phaenomena, it may, perhaps, admit 
of fome illuftration. The mixture of the two 
feminal fluids produces not only a male or fe- 
male foetus, but other organized bodies, which 
are endowed with the faculty of growtlr or cx- 
panfion. The placenta, the membranes, See, 
are produced at the fame time, if not fooner, 
than the feetu* There are^ therefore, in the 
feminal fluid of the . male or female, or in the 
mixture, of botb, organic particles not oid.^ 
fuited to the produftipn of the^feetus, but of the 

8 4 placenSi 
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placenta and membranes. Since there are no 
parts either in the male or female bodies fronf: 
vrhich they could be, detached, whence' do thefe 
particles proceed ? It muft be admitted, that the 
organic feminal particles of each fcx being 
equally adiive, uniformly produce organized 
bodies every time that they can fix themfelv^, 
by their mutual adion upon one another ‘:^l4at, 
of the particles deftined to produce a male, thofe 
peculiar to the male fex will fix firft, and form 
the fexual parts ; that the particles common to 
both fcxes may afterwards fix themfelves indif- 
ferently, in order to form the reft of the body; 
and that the placenta and membranes are pro- 
duced by the excefs of organic particles which 
have not been employed In the formation of the 
fcetus. If, as we have fuppofed, the foetus be 
a male, all the organic particles peculiar to the 
female fex, which have not been employed, as 
alfo the fuperfiuous particles of both individuals 
which have not entered into the compofition of 
the foetus, and which cannot be lefs than one half 
of the whole, remain for the formation of the 
membranes and placenta. If the foetus be a 
female, the fame quantity of fuperfiuous organic 
particles ftill remain, and are occupied in form^ 
ing the placenta and membranes, 

But it may be faid, that the membranes and 
placenta, upon this fuppofttion, ought to become 
another fcetus, which would be a male, if the 
firft was a female, apd a female, if the firft was 

a male] 
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a male ; becaufe the firft foetus confumed only 
the organic particles peculiar tp the fex of one 
individual, and the half of thole particles whicti 
were common to both fexes; and, of courfe, 
the fexual particles of the other individual, and 
;^he other half of the common particles, remain 
sill unexhaufted. To this I reply, that the firft 
unwiiilgf the organic particles prevents a fecond, 
at leaft under the lame form ; and that the fa- 
tus, being firft formed, exerts an external force, 
which deftroys the natural arrangement of the 
other organic particles, and throws them into 
that order which is necelTary for the formation 
of the placenta and membranes. 

From the experiments and obfervations for- 
merly made, it is apparent, that all animated be- 
ings contain ah amazing quantity of living or- 
ganic particles. The life of an animal Or vege- 
table leems to be nothing elfe than a refult of 
all the particular lives (if the exprellion be ad- 
miffible) of each of thefe adive particles, whole 
life is primitive, and perhaps indiftruftible. 
Thefe living particles we have found in every 
animal and vegetable fubftance; and we are 
certain that all thefe particles are equally necef* 
fary to the nutrition, and, conlequently, to the 
reprodudiou of lanimalS and vegetables. That 
the union of a certain number of tBefe particles, 
therefore, IhoUld produce an animated being, 
it is not difticult to conceive. As each particle 
is animated, a whole; or any aftemblage of them, 
Z muft 



■ -^ipauil^be qr» 

game to all ainimateJ 

belngfiv ^b^ are capable c€ formiiig plirticular 
: animals or of vegetables, according 
It4;tjb6 peculiar arrangement they aflbme. Now, 
iribb ar^ entirely on the form> 

of the individuals which furnift the orgapic 
particles. If they are furnilhed by an 4p«^bl, 
ahey arrange therafelves under the form peculiar 
to its fpeciesj exa€bly>agreeable to that arrange- 
‘ ibint they obferved wlmn they nourilhed or ex- 
•panded .the animal itfelf. But, does not this re- 
gular arrangement fuppofe the neceflity of fome 
bafe or centre, round which the particles alTemble 
in order to unite and form a foetus ? This bafis 
is furnilhed by the particles which form the 
fexual parts. I &all illuftrate this point. 

As long as the organic particles of either fex 
feroain alone; their adivity produces no effedt, 
becaufe it is not oppofed by any reTiftance orre- 
Ai^ion from particles of a diSerent kind. But, 
wdieh tha to female liquors are blended, 

the panddlec detached from the fexual parts, be- 
ing of a different kindj ferve as a bafe to iix the 
adlivity of the other particles. 

. Upon this fuppofition, that the organic par- 
ticles whichi two fluids, 

reprefent the fexual parts p/!! the male, can alone 
US a bafis to {theiiitrticles which proceed 

and that thofe 
male can only 



fee by yrfeieh are detached 

'from the fexiial pafts pf the fenaale;; we jnay 
concede, that th® fexual pasts of the male foe* 
tus are formed fey the orgaitic particles of the 
father, and the reft pf its body by the organic 
mrticlcs of the female; and, on -the contrary, 
fhat the female fcetus derives nothing but its 

fe» 4 j^ the mother, and the reft of its body 
from tne father. Boys, therefore, except in 
the parts which diftinguilh their fcx, ought to 
refemble the mother more than the father, 
girls; fliould refemble the father more than the 
mother. . 

Confulering generation by fexes under this 
light, we' fliouId conclude it to be the moft com- 
man manner of reprodufiion, as it is in reality. 
Beings of the moft perfect organization, as ani- 
mals, whofe bodies make a whole that is inca- 
pable of divifion, and whofe powers are all con- 
centrated into one point, cannot be reproduced 
ill any other way ; becaufe they cpntain only 
particles that are perfedly ftmilar, and cannot 
be united but by means of different particles fur- 
nillied by another individual. But vegetables, 
which are lefs perfedr'in, their organization, and 
which can be divided without deftrudlion, arc 
capable of beiugceproduced in different ways : 

1. Becaufe they contain diffiraikr particles 5 

2. Becaufe the foim Ithefe bodies is lefs ibced 
and determined than that of in animal, differ- 
ent parts may fupidy the i^ndipns of each other, 

6 and 
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of a when eaj^led tO: the atr ont 
towne^ aod ; and thua thd olg^ni| par- 
tlu^ of local eftablifhment, 

l^f^e and produce indivy^ in many 
liferent waya. 

faine phsEnomenon is exhibited in ap^- 
inaU w]^e Otganization is lefs perfect, the 
Ireth Wlier pdlypus, and others, which are ca- 
of reproducing by the divifion of their 

^ of fingle 

a^irn^s, may be cdnfidered as bundles of oigan- 
iaCd beings united by a common membrane, 
as trees are compofed of an infinite number of 
minute trees*. The vitie*.firetter8, which pro- 
papte individually, likewife contain diffimilar 
jMUtleles,; becatde» after producing their young, 
they; change into barren files. Snails mutually 
ccunmiinicate difiimilar particles to each other ; 
andj therefore, each individual k fruitful. Thus, 
in eyury.mode of generation with which we are 
UCi^iiaintedt we find, that the neceflary union of 
the orgai^c particles cannot be efifedled but by 
the admixture of difierent particles, to ferve as 
a common hafis, apd to fix or deftroy their ac- 


10 fexes, we 

Utay fui^Q^ that the "^^ndiion of fex extends 
^^^Ugh afi hhiture f : for this ienfe, is 

but that pat| of bodies whh^ furniihes 
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9 rgarite particl^ ■ a 4ind frdin thbfe 

•of the cdmtnbtt parts, and 
/or their lraion^ ufeleis to 

reafon on aqueftidft which can^ fea&lvcd at onw,' 
by faying, that, as- God has c^di^ed fekes, ani- 
>nal8 muft neceflatily be prodnced by theirin^ 
teri^cntjon. We are not in a condittdn^ as I 
form^Rriy remarked, to explain thih^-esSftjj; 

we are unable to explain Mature ;alih(^ 
univerfally employs fexes for the reprodu&idn 
of animals, or wi&y ' fexes exift. We ought, 
therefore, to content ourfelves With tcaioniiig 
concerning things as they are. If we attempt 
to rife higher, we lofe ourfelves in the regions 
of fancy, and forget the narrow limits of our 
capacity. 

Leaving, therefore, all further fubtleties, t 
(hall adhere to nothing that is not founded on 
fads and obfervation. I find that the repro- 
dudion of b^ies is elFeded in many difierpnt 
modes : But, at the fame time, I clearly perceive^ 
that animals and Vegetable are reproduced by 
the union of the organic particles detached ft^onii 
all parts pf their bodies. I am certain that th<^ 
adive organic particles exift $1 the feeds* of VIS'* 
getables, and in the feminal filfids of ammals, 
both male and female } arid have no doubc that 
every fpecles of repr^udion is accomplished 
by t^ uniqn 4^4 admixture Of thefe particWs. 
It is equalljtiintj^eiHonablft^^A^^^ 
ration of man^ and - mher- the oiganic 

particle^ 



pkrtic;!^ female Six £tt the .time 

j t^Se^ttfc we ofteiiv- fee* children ' 
and Inolher : Ahd,f 
canfirfts thtsfheGiry is, that all the pmticles 
Jfcoi&ihon to the -two^^ fexes mix together prorhif^ 
cubufly, but that the particles pechliar to the 
fexes hevier mix ; for we daily perceive children 
with eyes referabiing thofe of the fatherfVhile 
their ahid front referable thofe of the mo- 

l fee any fuch mixture of 

yefeinblartceS in the fexual parts ; we never find, 
in the lame individual, the tefticles of the father 
and the vagina of the mother. c 

The formation of the foetus, therefore, is of- 
fered by the mixture of the organic particles of 
both fCxes ; and this mixture fixes or gives a lo- 
cal efttblilhment to the particles, becaufe it is 
made according to the laws of affinity, which 
take place between the different parts, and which 
^d^rmine the particles to arrange^themfelves in 
Sc feme order they obferved; #hen they exifted 
ip the ;indiyidual8 who ftfenilhed them. The 
particles which proceed from the head, for ex- 
cannot, according to thefe laws, take up 
thieh featiOn in /the legs, or in any other part 
hut thc5 head of i^e feetus. All the' particles are 
ip motipn when they.,^rft Unite j and this mo- 
mull: be round theppiut or centre of union, 
'^ikibafis o« central which is neceflary 

pQ of "the particle8y/apP>%hiCh, by ita 

res 4 ^ 9 ,^hd ijuerpi^ iixies and defixoys Seit ac- 

tivity,. 



^IvUy,' is -probjibly the-f^^ oX l^iti’^ 

ties that proceed froitt the fexual parts, becaple 
they are'the only particles in the which 

differ from thofe iCbmmon to foth fexes. 

I imagine, therefore, that, in the mixture of 
the two fluids, the organic particles which come 
fr’c^m the fexual parts of the male fix themlelves 
firffi’-ttnd cannot unite with thofe which pro- 
ceed from the fexual parts Of the female, be- 
caufe they are of a different nature, and have 
lefs affinity to each (^her than the particles tliht 
come from the eye, the arm j or any other part 
of the femalg. Round this centre, or point of 
union, the other organic particles fucceffively ar- 
range themfelves in the fame order they former- 
ly exifted in the body from which they Were de- 
rived ; and, according as the particles of the one 
or of the other individual moft abound, or are 
hearer this central point, they enter in greater or 
Icfs quantities into the compofition of the new 
being, which, in this manner, is formed in th‘e 
middle of a homogeneous fluid; at tlie fame 
time, veffels begin to flioot, which increafe in 
proportion to the growth of the feetus, and fur- 
nifh it with proper nourifhment. Thefe veffelsj 
which have a peculiar fpecies'of organization, 
are probably formed by the excefs of the Organic 
particles that 'have not been admitted into the 
compofition of the foetus ; for, as ihefe pard^ 

Sre both kaiv^i and fttrnifhed with a bafe or 
point ctf union fioih the OTgahic Ipartiefes jpecu** 



jt|||^^''.|Qa^|^^j)^^it^^ .of "an 

'otj^^^lll'i^ njc^anth'e'f^m dI*: another, . 

1^<¥W^ ppfitionc#itIi refped to 
l^ipl'^nther haa been c^nged by tbe different 
Inurements of tbe partieiee^wbicb entered into 
tbe compoirdon pf tbe' iirff foetys. From ^be 
unionnf ibefelTuperabundant particles, th^eff>re, 
an ij-regun il^y ronff arife^ wb^^ will refem- 
blf ^bre fpjitus in nothing but ha growth and ex- 
p 4 ^on>beciure,though this body be compofed of 
tb^ lame organic adive particles with the foetus, 
jdieir potition and form mull be different, as they 
were thrown afide from the centre dr point of 
union, which ferved as a baffs for the formation 
of the feetusi . 

‘When the quantity of ftininal fluid of both in- 
dlyiduala is great, or, rather, when thefe liquors 
abound with organic particles, different centres of 
attradion are formed in different parts of the mix- 
titrei and, in that cafe, by a mecharnfm fhnilar to 
itaad^ above; Several foetuifea 

ate jferoiwy ffime of them males, and others fe- 
males, ^dccording ds the particles of the one fex 
or of the other are the a^ive. But, from the 
lame centre of attraddpn* two fatufes can nive^ 
.dripnate> b«auie EWp^eBtfes are requHite for 
this j^rpofe/ Befides, #^s arrangement were 
happen* hq^articles wdiUd be left fbt the form- 
ai^oh the placet^ and memhtanes ; becaulia 

^ey ^puld^aU 

fecond 



feCOQ^ 

•raalcj ff the 
happen in a ca^^fthil kind vil^dldjhe^ that fethe: 
1 of the panideit d|||HQaon«> being 

I equally attraded by the Blft cefitife of union j 
^uft arrive there at die fame tipie;^ and piroduee 
a mohfter, or a feetus with fuperflupi» pai$^^ 
or, if tome of the common pai^iclea |h|>Uld fesc 
at too great a diftance from the centre^ or ^ be: 


coniirainedby the attradion of the fecond, rpuud 
which the placet^ ia formed, a monfter^ def^pt^ 
live in fome part, would be the coniequeUc& > 
That the organic particles peculiar tp the lex- 
ual parts ferve for a bafis or centre of union to 
the other particles of which/the embryo is formt 
ed, I pretend not to denionUrate:. But as they 
are the only particles wMdi differ from die reft, 
it is more natural to imagine that they ftiould 
anfwer this purpofe than tbofe which ire com- 
mon to both individuals^ 


I formerly dete^ed the errors of thofe who. 
maintained, tha| the h^ft,or the blood, wire firft 
formed. The whole is fc^ed at the lame time* 
We learn from adiual obferyation, that tho' 
chicken exifts in the incubation. 

The, head, the bick^l^aev i^d even the append 
dages wldch ftirm^^dre^ all diftia- 

guiihable. g|r^t numb^^^^ 

both' before and tnC&^adpify a^ I att oon*^ 

viaced,fronS 

the yrhple cMcfcCn^'j^ij^ in "of the* 

voi.. I?. tJ\ • ' * cicatrire, 



4 j ^ cpmmiu^ieafetl^to it by 

incb^nbn^^|ex|fa(b4s tbe parts only, by putting 
tb^dSuids But welbave never been 

ilbte tp determine,, with (painty, what parts of 
. the foetus ar^ firft fixedy at the^ of its 

formation., » . * 

I have aihtays vxnaintaiiUed, that the organic 
particles were ^ed, and that they unit^ in con- 
fluence of their hsoti^ being fufpended. Of 
thiptruth of this fa^t I am fullj^convin^^ j for, 
if the male and female femen hi feparately exa- 
mined, we find in both a great number of mo- 
ving particles; but, when thefe fluids are mix- 
edj the motion pf the i,particles is totally deftroy- 
edi'and, a certain degree 6f heat is neceflary to. 
renew their a^ivity ,; for the chicken, which ex- 
ifts in the, cenW pf-the cicatrice, has no motion 
before incubation; and, even 24 hours, or two 
days afterwards, when we begin to perceive it, 
without the mi<irofcope,:- ii.hassnpt the fmalleft 
appearaice of motion.^^ t)uring the firft two or 
three days, the foetus as only a fmall white mu- 
ciiagmous mafs,, which gradually acquires con-» 
fiftence and iflaghitude. But this progrefs is ex- 
ceedingly, and, has tno^^r^^ to the 

rapid mpyeil^.« of t^ Piganic. particle in the 
fpmUial iuid. Befides, I^na^igmi^cd, not with- 
opfc,j^{bn,?|hat,,tlip;h par-; 

ylbd^^yvas^entiroly^'d^ltl^^ eggs be- 

kept^yVithGUt exppftn^id^em to the degree of 

heat 



■iSWt ff 4. 





lbrm«d, will remain ; motion, 

and the organic jf^rtfclefef;wMch: it'^ w compo- 
fed will continiii fikedi, wi&puf ^ aMe' to 
bive life and moti 6 n tdiyfe 
TOfmed jjy tfer Union. '^Us, afc^ l$e .'tnofion 
tif tKe'Sr^nlc palrridlea 18 ^fter they 

have unwed in l^h k idlthner a^^ a foe- 

tus.' fo%ie external :c^fe% ‘ttittiheeefl^ry tb eive 
them h%’ anl^''"'^'' ' ^ ' 



or agent,' is 

heat, which, B^’rarij^rig tKf fluids,' obliges fheni 
td circulate f ^Tfiis^^lrculation' makes all the or- 
gans ”adl ; and hdiihing farther fis neceflary" for 
the growth and expanfiott' of than the 

continuation of this heat. '' 


Before the a£lion' of this-eltternar heat, there 
is not the fmalt^ appearatice'iOf blood » t 
never could perceive any change of cdlour in 
the Veflels till ah’^Ut ^' #4 alter incubation^ 

In the vefleis df tfw placenta, • which communi- 
cate with the body of th^|^tU8, 4he bl^d fir/t 
appears. But it wduld JHetn that this blood 


lofes its red colour, aslt‘ ap^rda^ejithe body of 
the animal; for the thicken isFeatirel^- white; 
and during the firft, fec^d,»andip|fd days af- 
ter incubation, we can with <difBculty i)ereeive 
n few red particles near the ahimjd’^bdtly, but 
w'hich feem not: to^fhake Miy^part of if, thougfilif 
thefe red particles aiS5 deftintd for tho^ 
of the heart. Thus the formation of blood is 
an efTeft produced^by the motion communicated* 

.''-.Vi, \ ■ T' a ' . -to 





'0‘N 


i^'-i^^lio^ ■bf',tfe':at'#»^; the. 

^ fio^fts of a vfhitc, 

ll feetuyas iWU pls^pnta, receive the 

bvafi^fis of abfoi^ott } and thicy affimilatd 
the orgiiic the iiquclr ia whi^h th^ 

ftijim : tw, it)e a^^ii%ipjr^ety t# fay that 
the T^aceat% aoui^hea t^e aiMinelj. a8 that the anir 
nohrifhes thfpl^M^a. the placenta 
the foetus, diminUh 
|aprop<^iontothegrowdh^*e^ >^hich 
by no i^eans haff elsi for Hhfh augment .toge- 
thea l iiave ind#i#twd/t^^ in eggs, th< 
placenta at firft‘^w8 much more in proportior 
thaa'thefmtus, and, cdhlh^^ it may non 
xifli the animal ; |^^^er, j^eonveys nounfh- 

meni to the chick by means of iSbforption. 

What we hiye ^4 .eopcer^ the chicken 
admits nf ah eify a]ppUca4yph 
tujr W^h is fbmed ^ iM «“on of the orga- 
nh^ai^es of^e,t^ the membranes 

and 

partides#at^eieir%into the .compofitiOn of 
the foetus, whi^ is hp^ Jnclofed in a double 

of fluid. 

This fluid XV at firfti jpwhaps, aothing but a porr 
of the of the. %ther and mo- 

l^er j an4 the foetusis npt ,thi:own;,put of the 
ntl^i it ehjoys, from foxta^r 

" ■ i 7 ' ll"''' ■;liOD, 







- tion, ai 
*expanl)oa. 

the fluids ; fU^ to ^1 tte 

the blood is fo]i|gi»i ia^Ae pla|ra^ -aisd iie^the 

body of the fljkly by tlw ^s^ted 

by the heat. Jiiug^t 

formation of tlm;^lobd ii^l^ 

dent of tfle md^^, as i^at i;«bkh drives in die 

egg is independi^ of tlklu^ 'Aat covers it, cu: 

of the furnace yrhjich 1^^ 

It is cettai'i^ diat"^ foetus, |l^e membranes, 
and the placen^ are ^ iionrilhddaiid ejcpapded 
by abfoiptioh ; for, at ; firft, the fac that con- 
tains the whole produd Of generation dO(fes not 
adhere to the uterus ; And we have feen^ from 
the experiments of De Glraa|f Uppn female rab- 
bits, that he made the globules which contained 
the fcEtufes roll abbut in 'the uterus. They 
could receive no nourilbrnent, . therefore, but by 
abforbing the fluids that conftantly be^ew thn 
uterus, to which they aflerwards begin to ad 
here by means Of a mucilage that gradually gives 
origin to fmall blood vlpfels, as fliall afterwards 
be more fully explained. 

But, to return to the formation of the foetUS, 
concerning which we have to make feveral re- 
marks, both as to fls fllpation, and to the difl^- 
ent circumfli^es that ma^ prevept Or alteir the 
mode irf its produdion. ' ^ C ; 

In the buidp^j^e(He% 

enters into titehiS^ tbO tdtVi^ of which is 

"3 "■ confi- 



j|^e two inftanti/ 

■ ■5Bftijit^ji^f;ii&^';'i^^ ■;|)!a'f i^%pfte ahd form 
^^Pl^ii^^feVW'hole^ia, .viK^aps,- performed 
Saipl^^mei^tji efpecial^^ th^^ be in 

^ai^: <^e uterus is the 
:j^ce||pr the foetus; 

becaufe ,lii^;feiir}efi m^ie: hK^ an ealier ad* 
miflion li^o the ^te^s^hah iutd the iFaUopian 
tubes or bVarium) the uterus has only 

^if^ir ^pertij^^ flxut, except 

dpehed by the arlj^t of li$ve, the materi- 
als of- generation remai# there in fafety, unlels 
they '^ diftiirbed; by Tome rare and accidental 
circumftance. , But, :?s the male fluid moiftens 
the vagina, ^before|it penetrates the uterus, and, 
as the organic particles are exceedingly adfive, 
it may penetrate af far tubes 

apd ovariuni. "1^ the Tame manner, as the fe- 
male fluid is already perfe^ed in the glandulous 
bodies of the teflicles, from which it diflills and 
-mmftcos the Fallopian tubes, before it dcfcends 
into the Uterus ; arid, as it may efcape through 
the lacuna? round the heck of the uterus, it is 
not itnpOffible that the mixture of the two li- 
quors may take place in all thefe different 
places, " FimtufeS, ' therefore, may frequently be 
formed in the vagina/ an(l ih^htly fall oUt of 
it, having nothing proper for their retention. 
4 ^hey pay rtlfp bp l^iaedmes foripedl^ the Fal- 
lopio 




rlopiaa tubeai 


•rare. 

..Anatomi% .motion, that fqetuf^^ljave 
found, not oidy ln the Fallopian 
wife in the ov^ria. iy|. Therbb%'?» 
in Paris, fhowed to^jihe ac^deniy a 
which he found ip the rigfitnvariunil^ of 
1 8 years of age. Two" open fiffureSi^garnillte!^ 
with hair' like eye-lids, were perceived in this 
mafs. Above thefe eye-lids was a kind of frOnt, 
with a black line in place pf eye-brows. Imme- 
diately above the front, there were feveral hairs 
colle^ied into two fep^rate pencils, one of them 
about feve»inches long, and the other three. Be- 
Ipw the angle of the eye, two large, hard, . white, 
dentes molares appeared, together with their 
gums : Thefe teeth were abovit three lines long, 
and about a line diftant from each other. Se- 
veral other teeth appeared, htuated at different 
diftances. Ip the fame Volume f, M Mery is 
reported to have found in the ovarium of a wo- 
man an upper jaw-bone, vtith feveral teeth in 
it, fo perfeft that they appeared to be at leafl: 
of ten years growth, f In the Medical Jour- 
nal, publilhed by the Abbe de la Roque f, we 
have the hiftory of a woman, who died of her 
ninth child, which had been .formed in ox near 
one of the ovaria j forj'frqm the defcription, it 
is not clear whether the child wU within the 

* See Mem. del’Acad. d:< Sde^ft, toifriU. p.i 
f P. *44. -V I Jantfwy 1683. 
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ovarium. 




'H!i'>s:f<3etus was 
mud completely formed. la' 
^ ^rmifa£tioo% emilo^ are ii^ 

oOrd^Olf bones being found in 

women* 'ilf all tbefe fads can be 
'td^ted,^ male mull be 

iispjpoled rarely, to mount up 

to the ovaria. But there are iiuttif conlidelrations 
which render this point extremely doubtful: 
I. The fa^ whichjfeem to fupport it are few : 
^•'ihe drdf inftafl^?^ m perfed foetus fouhd 
m the oVarinm, is ' narrated" in a very fulpicious 
nl^nnef by M. Littre. Neither is it impollible 
that ‘ the luminal fluid of the female alone may 
Ibmetinies produce organized maffes, as moles, 
cifts Ml of hair, or of flelh. Befides, 

if we are to believe ima'tomifts, foetufes may be 
formed in tlm tefticies of mOn as well as in thofe 
of Women j for^ we are told by a furgeon, in the 
md volume Of the hiftory of the old academy 
that he found a foetus, with ita membranes, in 
whiOh the head, the feetj^ the eyes, the bones and 
cartil^eSil were diiiin^i^^ in the fcrotuOl of 
a mahV aU thefe fads equally worthy of 

credit, ^0 adopt one of the two 

foUowihg hyppthcfes; that the feminal 

liuid of ei^ Tex oan.produce nothing without 
t^ihg mixedvwith t% odi#f either of 

'tpO^Suids alone is ^a|ie of producing irregu- 
i^ly hfg^zed^m huqid^iin- the for*i 


mer 



met hypotlwrfw, 

ted, we fhall be oW%e4 to adlftit, ^ 
iluHl fometiraes a&ends to the ovarium, and 
’mixing there with the fenfoie ftuid, forma^orga^ 
nized bodies ; and alfo^ that the feai^e fluid, 
by being copioufly eflufed in the wt^na^ tnay, 
fin the time of coition^ ^Mbnetrate as far as ^ 
fcrotum of fe male, in the fame matmist as ,th& 
venereal virus often riches that part j and, cott* 
iequently, that an organized body may be form** 
ed in the icrotum by a i^|p^e.^ the male anii; 
female fluids. If the ckhe^liypothefis, whkh i& 
the mod: probable, be adopfed, nam^ly^ that tho 
feminal fluid of each individual map kparately 
produce organized mafles, then all the& oflfeous, 
flefliy, and hairy bodies, which fometimes appear 
in the ovaria of females, and in the fcrotum 
males, may derive their origin from the feminal 
fluid of the individual in which they a;re found. 
But it is needlefs to fpeculate farther concerning 
fadls which feem to be mc^e, uncertain than in* 
explicable; for J am inclined tO think, .that the 
feminal fluid of each indttidual may fingly^ pro- 
duce fomething ; and that youUjg girls, for ex- 
ample, may produce mole^ without any inter- 
courfe with the mal|^, in the fame manner as 
hens lays eggs without ^he idfferfenticfh bf 
cock. I might fuj^ort tldtropiniop with obfer- 
vations equally cfedibh}J;a8 thbie we dtave jufl 
now quoted. de^^^^e, asphy^ 
anatomift, publiibibd a treatife oil this fubje^, in 

which 





'%ough 

|^loiit;ie|r^j^?i^meilini moles : And why, 

; .iIioijI4r^ fincfr behs produce eggs 

cOQuapoicatipn with^^t^^ cock, and 
J^cIfe Wi^jtodi in the cicatrices of '*thfife eggs, in- 
^id pf a chicken, :a piole with its appendages? 

, ;The analogy; here i# .^ffij^ently ftrong to makei^ 
, .^s atjeaft fulpend ar^ determi^a^on. •What- 
ever be in thisi it is ceti^n, that a mtixture of 
the two fluids^ is necedary for the formation of 

be pro- 

4^eded bp^^^ or in the Fallo- 

l^lan tubes^ where anatomifts have fometimes dif- 
icovered f|etnfes ; And it is natural to imagine, 
that tbofe^hich have been found in the cavity 
of the abdomen, have efcaped by the extremity 
of the tube, or by fome accidental rupture of the 
uterus ; and th^ they never faSl into the abdo- 
menj^om the ovarium, becaufe I think it next 
taiii^)P0ible th^tthe femihal fluid Ihould afcend 
jlp far.. Leeuwenhoek has computed the motipn 
pf.his prChmded fpermatic animals to be four 
or fo that, if the 

whole flmd tnoved at this rate, in an hour or 
twp the animalcules might, proceed from the va- 
gina ipto the ut^ruSj’ from the uterus into the 
fallopian ’tubel#aud fror^ the Fallopian tubes 
into the pvaria, But;^ow is it ppflSbIe to con-r 
i^lve, that .the orgauiC^patticlcs, whofe motion 
iliifes .whenever th|y^^i|ia;.deprivfed of the fluid 
jpatt^pf the fenilu,^ 

unlefs 



unlefs.they were acec^an^d 
, Tn which they fwiaa l ^be moving pai^ 
canpot give a pnogreffive inotioti to the iiuidi 
which contains thetn. Thus, , whatever aftivity 
may be afcribed to thefe organic, particles, we 
cannot conceive how* they ihppld arrive at. the 
^ovarium, and there form a fcietu% unlel^ r^y 
fome unknown power, the fluid he by 

the ovarium, a fuppofition which is not only 
gratuitous, but contrary to probability. 

The difliculty attendingj^is ruppt^tion cogp 
firms the opinioii, that the male fluid enters t]^ 
uterus, ydther by its orifice, or by penetrating^l^ 
fubflance. The female fluid mayxlikewilbitfihd 
its way into the* uterus, either by thl^aperture at 
the extremity of the Fallopian tubes, or by pe- 
netrating the fubftancC of the tubes and uterus* 
M. Weitbrech, an able anatomift of the Acade- 
my of Peteriburg, has clearly proved that the fe- 
minal fluid can penetrate through the fuhflance 
of the uterus : * ReS omni attentione dlgniflima/ 
lays he, * oblata mihi efl; in uterp fceminsc alicu-^' 

* jus a me difle<^£e; erat uterus ea magnltucti- 

* ne qua .eflTe folet in virginibus, tubaerque ambse 

* apertse quidem ad in grefluip uteri, ita ut ex 

* hoc in illas cum fpecillo facile poflem tranfire 

* ac flatum injicere, fed in tubarum extremp iiul- 
f la dabatur apertura, ndltus aditus ; fimbiiarum 
%■ eniu^ ne v^i^m quidem adcraf:, fed loco ii<r 

* larum bulbus aliqtiis^yrijlprmis materia fuhjilr 

> hida flpidu ih cuj^ medio fibra plana 

* nervea, 



' 'Spi^rebat,..': .qaac 
i* ft:^ li^^i^^tuli f^ sfqiic ad avarii Mvola-^ 

\^e^eni a Regnero de . Graaff jaai 
Equide^ non negaverim Uhif^ 
>^^eixiL hunc prcdefibrentj In libro fuo de organis 
t mode iimUem tubam deline^ 

*o afi^. Tab* xix. lig. 3. fed et montiiile ** tnbas 
qaai^ivia,^^^^ ordinariam naturae diC- 

f* ppl^pnem» in extreniitate fna notabilem fem- 
P0!il|l^ praeter naturam 

aliquando ckudi verum enimvero, 
non rneminerit auidop an id idyutr^ue 
‘ ' tnbaita d^fehenderit, an in virgfne, an (tarns 

* i(te'' praeternaturalis fterilitatem inducat, an 

* vero oonceptio.rnibilominus fieri poffit, an a 
« ^ncijHO vitae . talis ftrudura fuam originem 

* ducat, five ad? tepiporis ita degenerare 

* tub^ pqlfint, facile perfpicimus multa nobis 
*4^1^ effe problemata,^ quae, utcutnque foluta, 

mtdnim negotxi facefcant in exemplo noftro. 

:* ;.E^t enim base fcemina . tnaritata, viginti qua- 
i abnp& ns^ta, quae filium pcpererat quern 

* vidi ipfe, ©ftp jam annos natum* Dip igitur 

* tubas ab incuo^bulis claufas jlerilitatem indu- 

* cere: Quare Ibarc noftra feemina peperit? 

* Die concepifib tp^is claufis : ^(^omo^ 

* lutn ingredt tubatn potuit I !l^ coaluifie tubas 

paduni ? qtiOmodo 
l^eoie'jandcere ki u^E^^ fimhdae pof* 

* iunt,, tanquam tmnquam adfuifiebt ? qui- 

* deift 



) SV'’- ^s<^. 

dem fix ovioio dakettjr vla( 

ter Ularura orifidum, linico gr^ pittties 
perarentur difficultates ; fed fidlioi^ intellect 
‘ turn quidem adjtirant, rei ventiitem non de- 
* monftrant j praeftat ig^tur ighorattt^epi fatecL 
‘ quam fpeculationibus indutgere *;* Thefe dii- 
ficulties, which occurred to this adite ohfisr^, 
are infurnu^ntable, according to the egg-i^^ni. « 
But the fad he records is alone fufScient to de*' 
monlhate, that the female fluid tnaj penetral^ 
the fubftance of the ; and it is not tb 
doubted that the male fluid is capable of entef* ^ 
if!g it it^ the’ fame manner. The change which 
the male ifliid produces in the uterus, and the 
ipecies of vegetation or expanfion which it oc- 
caflons in that vifcus, is fufficieht to demonflrate 
the truth of the fad. . Befidesi%he fluid which" 
ilTues through the lacunae of DC GraaflF being of 
the fame nature with that of the glandulous 
bodies, it is evident that this liquor proceeds 
from the ovaHa ; and yet’ there are no vefleh 
through which it Oould pals. We muft thero- ‘ 
fore conclude, that it penetrates ' though the 
fpongy fubftance of the parts, and that it not 
only enters^ the uterus, but may even iflue out 
of it, when the parts are iriirated. 

Buf^ though this p^netratibi^ Should be re- 
garded as impoffible, it canfiot b§ denied, that 
the fenaale fluid, ‘^rhich diflalls flrbni thfe glaodu- 

- ''j- ' • ‘ . 

* SecConm. Abi^.Petr0poI.voI.:>y.’pSi.26i.'and z6z. 

lous ; 




ektreiiities' of 

tht as the male fluid enters^by , 

i^i(^e&o0Ke uterus itfelf; and, coftifequent- 
i^|i^t\the fim in the cavity 

'i;C^jhe uterus, by the mixture of the two fluids, 
^,tbe maandr already esqplained. 



C H A ' r 

Of the Expanjion^ Gnn»thy and JOekvery ;ef0}K^ 
EatuSy ^c. ■ 

I N . the expanfion of the foetus," two different 
fpecies >■ of gr^th are diftin|;uifliable : The 
firft, wld;^* immediately fucceeds the formation * 
of the foetus, is not uniform in all the parts of 
the animal. The nearer the foetus approaches 
to maturity, the growth of the parts is more 
proportional; and it' is not till after the birth, 
that all the parts grow nearly in ai; equable 
manner. We muft ,not imagine, that the foe- 
tus, at the time of its formation, has the exaft 
figure of an adult. The finall embryo, it is 
true, contains all the parts effential to a man; 
but they differ in their fuccelfive expanfion. 

In an organized body, like that of an animal, 
feme parts may he fuppofed to be more effential 
than others ; and though non/bf themi are ufe- 
lefs or fuperfluous, yet there are fome to'vrhich 
others feem to owe their growth aqd difgpfition.^ 
Some parts may be confidered as |tndame&ta1, 
4&ithout which|he animal could not Cxift, and 
others as only Superficial and acceffoi7<, :, The 

latter 



Ktter from the for<^ 

iner, 4fi^jpr ^ more for conferring 

^mt&et^ acid ejOte ornament bn the animal» ; 
enabling it to exift, or to perform the 
'^befe two different 
of parts are fuOceilively expanded, and 
‘ j^e aimofi equallyvapparent at the time of birth. 
But th^e are* other parts, a^ the teeth, 'which 
arrive not at ^full maturity till feveral years af-' 
ter ; 'and others, as the glaiidulous bodies in the 
l^ile'.teftides, the beard of males, &c/ which 
not till the age of put^rty. 
i ■ To difcover the fundamental a|ad,.<e(rentia1 
parts of an animal body, attention mull be had 
to the number, fituation, and nature of the 
whole. Thofe wMch are, limple, thofe whofe 
pdfirion* is invariable, and thOfe without which 
the animal' cannot exift, mtift neceffarily be the 
moft ellential. Thofe, on the contrary, which 
are double, or more numerous, thofe which 
vary in fizc and pofition, and thofe which may 
be taken away without injuring or killing the 
creature, may be regarded as lefs eflential, or 
more acceflbry to the animal machine. Ariftotle 
mentions, that t^e Only parts elTeatial to all ani- 
mals are thofe with which they take and digell 
their hduriihment, and^thFow out the foperflu- 
ous part .of H from the Wdy, The whole in.* 
teftinal cantjl js indeed. and. 

«^lpther p^ heaSt 

ah4 hack bone /are. likhvriie frmide i^xts^ the po- 

fitioni 




llWioil qF v ^Pie back'?i|l^^ 

is* the fouudatihn of the a^ipaj frame j and th^. 

. a€lion and movemoots of Joooft members of the 
body depend upo|p|. the fpinal marrow which that 
bone contains. It js this part) alfo, tc^ther witb^, 
the head) which appears vfirft in. die embiyo,* 
Npwvthefe fimple parts, which are %di.formOd, 
are all diTential to the exiHence and the form Of 
t^ animal. 


The double parts in an animal body are more 
numerous than the fingle p^ j and they feem 
to be produced on each iide of the lingle parts by 
a fpecie|i of/ii^getation ; for the double parts are 
flmilar in form, and different only in pofitiom 
The left hand is perfedtly fimilar to the right ; 
but, if the left hand were placed in the iltuation 
of the^ right, we could not perform the fame ac* 
tions with it. The fame thing may be obferved 
of all the double parts: They are dnailar in 
form, but differ in pofitidn, which is relative tO 
the body of the particular animal; and, if a line 
were drawn, dividing the body inta two equal 
parts, the pofition of all the firnUar parts would 
tend to this line as to a centre. V 

The fpih^ marrow, and the vertebrae in 
which it is inclofed, appear to be the real axis 
of all th|| double parts of the arnim^l body, irOin 
which tkoy fcem to,defive their origin; and tto 
be only pi^C^Ortiotiatl; branches iffumg^om this 
triink or comrnOif'jb^fo S for, in the ybdiig ^hlck, 
we fee the riba &o0dhg‘'frQm the 

¥(|&. ii. ‘ ' tr 4 vertebrat. 
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vertebrae, as the fmall branches Ihoot out from 
the principal branch of a tree. In all embryos,- 
the middle of the head and the vertebrae firft 
appear ; we then fee, on each fide of the veficle 
which compofes the middle of the head, two 
other veficles which feem to proceed from the 
firft : Thefe two veficles contain the eyes, and 
the other double parts of the head. In the fame 
manner, we perceive an equal number of fmaU 
tubercles ifluing from each fide of the vertebrae, 
which gradually extend and form the ribs, and 
other double parts of the trunk. Laftly, the arms 
and legs appear like fmall tuberclqs on each fide 
of the trunk. This firft growth is very dif- 
ferent from what afterwards takes place : It is 
the produdlion of parts which appear for the 
firft time j the growth which fucceeds is only an 
expanfion of parts already formed. 

The order and fymmetry of the double parts 
in all animals, their regular pofition, the equa- 
lity of their extenfion and growth, and the per- 
feift fimilarity of their ftruflure, feem to indi- 
cate, that they derive their origin from the 
fingle parts ; that a certain force refides in the 
fingle parts which afls equally on each fide ; or, 
which amounts to the fame, they are the bafes or 
fulcra againft which the a<ftion of thole powers 
that produce the expanfion of the double parts is 
exerted ; and that the aflion of thefe forces, 
both on the right and left fides, are preeifely 
equal, and counterbalance each other. 

Hence* 
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, HeiU^e X# naay conplude, thatj if tliere is any 
»*defea or redundance of ilie matter deftined for 
the formation of the double parts, as the forces 
are equal on each fide, this defeCt or excefs 
mud take place both in the right and left Tides* 
If, for example, from a defeat of matter, a man 
has but two fingers in the right Hand, in place 
of five, the fame 4^e6l will ^pear in the left ; 
if, from an excefs of matter, there be fix 
fingers in the righ| handj he will the fame 

number in the left if vitiated, 

and produces a change in the parts of one fide, 
the fame change will appear in the other. Of 
this fadl: we have daily proofs : The parts of 
monfters are always deranged in a certain order 
and proportion. Hence Nature, even in her 
errors, uniformly commits the lead of polfible 
midakes. 

This harmony in the pbfition of the double 
parts of animals, is likewife appafent in vege- 
tables. The branches pUlh ' out fmall ramifi- 
cations on each fide; the foiiatt nerves in the 
leaves are equally difpofed With regard to the 
principal nerve ; and, if the fymmetry appears 
to be lefs exadt in vegetables than in animals^ 
this proceeds only from it^ being more variotis, 
and becaufe its limits are more exteufive, and 
lefs precife. But the fame order is eafily recog- 
nifable ; and the fingle and eilential parts are 
perfedtly didindl from thofe which are double ; 

V 2 and 
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and iris evld^tj that the latter derive thdr ori- 
gin from the ' 

It is iiifpoffible to determine the form of thefc 
double partS'before their expanfion, or in what 
manner thej Hre complicated, or what figure 
refults their pofition ; in relation to the 

lingle parts. ; body ‘of an ' ammal, at^ the 
inftant of i$ form^oci, Mi^ltef^oinibiy con- 
takis all fhe-^a^$ of ;^hich It Ought to be com- 
polcd; Bui;’(®e^%^ of thefc 

palts is then very- after- 
wards appears. If w4 examine the expanfion 
of a young le^ of a tree, we will find that it is 
plaited on eacl^ifide of the principal nerve; and 
that its figure^ at this time, has no refemblance 
to that w hich it ^erwards affumes. When we 
amufe ourfelvei with plaiting paper, in order to 
give it the form of a cfown, of a boat, &c. the 
different plaits of, the psper feem to have no re- 
femblance to the figure whieh refults from their 
expanfion : , We only perceive that the plaits 
are •uniformly made in ^ certain order and pro- 
portion, and that, whatever is done on one fide, 
is alfo, done on the other. But, to determine 
the figur^: iivhich may refult from the expan- 
fion of any giv<?n number of folds, is a problem 
beyond the powers of geometry. The fcience 
of mathematics reaches not what immediately 
depends upon pofition. Leibnitz’s art of 
lyfts fitus does not yet exift ; though the art of 
knowing the relations that refult from the pofi- 
tion 
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tlon of things would be, perhaps, more ufeful 
• than that which has magnitude only for its ob- 
■Jcd: ; for we have more OccaHoh to be acquainted 
' with form than with matter. 

In the expanfien of hatural |)ro4o<^ions, the 
folded or plaitetj parts not only affuinc different 
Volitions, but tlv^y ac<|uire, at the ftme time, ex- 
tenlion ind folidftjy; Sin€e| thei^iforcy we are 
unable to afcertaitj jthe refult} of a firnple 

expanfion of a folded: figure, in ’ w’hich, as in 
folded paper, nothir^ takes place but a change 
of pofition among :thiiB.]parts, without any aug- 
mentation or diminution bf the quantity of 
matter, how is it poflible for us to judge con- 
cerning the expanfion of the compound body of 
an animal, in which not Only the relative pofi- 
tion, but likewife the quantity of matter in thefc 
parts, fuffer confiderable changes ? We can only 
realon, therefore, on this fubjedt, by rawing 
conclufions from the examination Of objedls at 
different periods of their expanfion. 

We, indeed, perceive the chick in the egg 
before incubation : It fwims in a tranlparent 
fluid, contained in a fmall piirfe formed by a 
very fine membrane in the centre of the cica- 
trice. But the chick is then only a particle of 
inaniinated matter, in which no organization or 
determined figure can be diftinguiflied. We can 
perceive, however, that one of its extremities is 
the head, and the other the back-bojne. The 
embryo, in this ftate, feems to be the firft pro- 
u 3 dudl 
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du£l of fecundation, refulting from the mixture 
of the male and female femen. To afcertain 
this fafl:, feveral things require attention : When_. 
the hen has, for fome days, been along with the 
cock, and afterwards feparated from him, the 
eggs produced 20 days or a month after this fe- 
paration, are equally fcftUe as thofe laid duricj^^ 
her cohabitatimi with the ma^ The eg'gs pro- 
duced at the end of this period require only the 
ufual time of 21 days in hatching; and their 
erUbryos are equally advanced both in form and 
confiftence. From this circumftance we might 
be led to imagine, that the form in which the 
embryo appears before incubation, is not the 
immediate efFe«Sb of the mix!ture of the two fe- 
minal fluids, but that it exifted in different 
forms during the abode of the egg in the body 
of the mother ; for the embryo, in the form in 
which We fee it before incubation, requires only 
the aid of heat in order to bring it to maturity. 
Now, if this form of the embryo had exifted 
21 days or a month befcare, when the egg was 
firft impregnated, why was it not hatched by the 
internal heat of the mother ? Why do we not 
find the chick completely formed in thdfe eggs 
which have been impregnated 21 days before 
they are laid ? . 

But this difficulty, though feemingly great, is 
not infurmountable. When the hen cohabits 
with the cock, the cicatrice of each egg, which 
contains the femen of the female, receives a fmall 

quantity 
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quantity of the male fluid. The eggs jii the ova- 
rium of oviparous females are analogous to the 
glandulous bodies in the tefticles of the vivipa- 
rous : The cicatrice of the egg correfponds to 
the cavity of thole glandulous bodies which con* 
^11 the female femen ; and that of the male 
Muetrates and mixes with it. ^The formation of 
the en/bryo inftantly refults from this mixture 
or union df the two fluids. The firfl: egg laid 
by the hen after her communication with the 
cock is fecundated, and capable of being hatch- 
ed. Thole which Ihe is afterwards to lay were 
all impregnated at the fame inflant: But, as 
they want lome eflential parts, the produdtion 
of which has no dependance on the male fluid j 
as they have neither the white, the membranes, 
nor the fliell, the fmall embryos contained in 
the cicatrices of thefe imperfect eggs, are inca- 
pable of being hatched, though aided by the in- 
ternal heat of the mother. The embryo, there- 
fore, remains in the cicatrice in the fame ftate in 
which it was firft formed, till the egg acquires 
all the parts neceflary to the growth and nou- 
rifliment of the foetus ; and- it is not till after 
the egg has arrived at full perfection, that the 
expanfion of the embryo commences. This ex- 
panfion is effedted by tl^e external heat of incu- 
bation: But it is unqueftionable, th^t, if the egg 
could be retained in the body 21 days after it 
was completely formed, the chick would be 
hatched, unlefs the internal heat of the mother 
u 4 were 
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were too great ; for the degrees of heat neceflar5i» 
for hatching eggs are very limited ; and the 
leaft excefs or defeft is equally fatal to this ope-, 
ration. The laft eggs, therefore, laid by the ' 
hen, containing the embryos in the fame Rate 
as the firft, prove nothing more than the necelE** 
ty of their acquiring full perfection before the^ 
can be hatched. 

It is apparentj therefore, that the Rate of the 
embryo when the egg is laid by the hen, is its 
firft ftate, and that which immediately fucceeds 
impregnation j that it undergoes no interme- 
diate changes of form ; and, confe,qiiently, by 
tracing, as Malpighius has done, its gradual 
' expanfion, hour after hour, we difeover every 
thing that it is poffible for us to know, unlefs 
we could perceive the- mixture of the two 
fluids, and the manner in which the particles 
arrange themfelves during the firft motion of 
the embryo. 

If we reflect on this inftantaneous fecundation 
of a number of eggs, which are to be laid at fucr- 
ceilive intervals, we fljaii difeover a new argu-i 
meht agaihft the exiftence of eggs in viviparous 
animals: For, if women contained eggs, like 
hens, why are not many of them fecundated at 
the fame time? Why does not one impregnation, 
give birth to* a fuccefiive race of children ? And, 
when women conceive two or three children, 
why do they always come into the world a‘l the 
fame time ? If thefe fttlufes were produced fit)in 

’ eggs, 
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eggs, would they not fucceed each other accord- 
ing to the different ftates of perfection of the 
feveral eggs exifting at the time of drapre^ma- 
tion ? And would not fuperfcetations be as fre-r 
qucnt as they are rare, and as natural as they 
are accidental. 

n It is' impoflible to trace the gradual expanfion 
of the human foetus, as we can that of the chh:k 
in the egg. The opportunities for obfervation 
are few ; and all we know of this fubject is de^ 
rived from the writingSk,||f'anatomills, furgeons, 
and accoucheurs. It is fron^colIcCtipg all their 
particular ottfervations, and comparing their re- 
marks with their dei'criptions, that the following 
abridged hiftory of the human foetus has been 
compiled. 

Immediately after the mixture of tbd two fe- 
minal fluids, it is probable that the whole mate- 
rials of generation exift in the uterus, under the 
form of a fmall globe ; for we learn' from ana- 
tomifts, that, three or fbtir days after conception, 
there is a fmall globular raafs in the ute.-'us, the 
greateft diameter of which is about 6 lines, and 
the leaft 4. This globe is formed by a deli- 
cate membrane, winch* contains a limpid liquor 
yeiy' like the whitd of an egg.» We may already 
perceive, in this liqilftr, ' fome fmall fibres, 
yhich are the firft rudiments df the foetus. 
Upon the ferface of the globe there is a net- 
^'ofk of dclicitfe fibres, whic|P extend from ode 

, - of 
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of the extremities to the middle : Thefe are the 
firft veftiges of the placenta. 

Seven days after conception, the liifeaments, 
of the fcetus are diftinguifliable by the naked ' 
eye. They are, however, very imperfedt, and 
have the appearance of a gelly almoft tranfparenSi, 
though -it has acquired fome degree of folidityv 
The head and trunk may be eafily din:inguilh-> 
ed ; becaufe this mafs is of ^n oblong hgure, and 
the trunk is longed and mod delicate. Some 
fmall fibres, refemtdl^ a plume of feathers, 
iflue from the middle of the foetus, and termi- 
nate in the membrane in which it is inclofed. 

O' 

Thefe fibres are the rudiments of the umbilical 
cord. 

Fifteen days after conception, the head and 
the mod prominent features of the faee are ap- 
parent. The nofe refembles a fmall elevated 
thread perpendicular to a line which marks the 
divifion of the lips; T^o fmall black points re-* 
prefent the eyes ; and we fee two holes in place 
of ears. The body of the foetus has alfo ac- 
quired fome growth. On each fide of the fu- 
perior and inferior parts of the trunk, thofe fmall 
protuberances appear, which are the rudiments 
of the arms and legs. The length of the whole 
body is about five Frendi lines. 

Eight days after, in all three weeks, the body 
if>f the foetus is augmented only about a line : . 
But the arms tUikd legs are apparent. The 
growth of the arms is quicker than that of the 

13 legs; 
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legs ; and the fingers feparate fooner than th* 
toes. TJie internal organization now begins to 
^be yifible : The bones appear like fine threads. 
The ribs are difpofed on each fide of the back- 
bone like minute threads : The arms, the legs, 
^e fingers and toes, are alfo reprefented by 
/imilar threads. 

At one month, the foetus is more than an 
inch in length ; It naturally aflumes a curved 
pofture in the middle of the liquor that fur- 
rounds it ; and the membranes in which the 
whole is included, are both augmented and 
thickened. ,The whole mafs is of an oval figur^ 
the greateft diameter of which is about an Inch 
and a half, and the lead: about an inch and a 
quarter. The human figure is no longer equi- 
vocal: All the parts of the face are already 
diftinguifhable ; the body is delineated ; the 
haunches and the belly are promipent ; the 
bands and legs are formed, and their fingers and 
toes arc divided ; the fkin is thin and tranfpa- 
rent j the vifcera referable a knot or plexus of 
fibres ; the vdlels are like fine threads, and. the 
membranes are extremely delicate : The bones 
are ftill foft, and it is in a few places only that 
they have begun to alTume fome degree of foli- 
dity. The veflels whicb>fonn the umbilical cord 
Ue parallel to each other in a ftraight line. The 
placenta now occupies only a third of the whobf 
mafs, inftead of a half, which it did during the 
firft days j the fuperficia) growth of the placenta, 

therefore. 
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iherefoT’e, has ^not been fo great as that of tile 
foetus and mafs j. but it has received a great aug- 
mentation in folidity j it has become propbrticwi- 
ally thicker than the membranes of the foeflis, 
both of which are now diftinguifliable. 

' According to Hippocrates, the male feetw/ 
expands fooner than the female. 

At the end of fijfe weeks, the feetus is about 
two inches long, and the human form begins 

be more perfedt, only the liead is very large 
%l proportion to the other parts of the body. 
' About this time the motion of the heart becomes 
Hifible : In 50 days, the heart has been|>erceived 
to beat for a conliderable time after the foetus 
was extraded from the uterus. . 

In twoitmonths, the foetus is more than two 
inches in length ; and the offification is per- 
ceptible in the tniddle of the two afm-bones, in 
the thigh and leg, and in the point of the under 
jaw, which is then greatly advanced (before the 
tipper. I'hefc, however, are only olfeous points. 
But, by means of a quicker growth, the clavi- 
cles are eiftircly ciTilied : The umbilical cord is 
formed, and the vcii'cls which compofe it begin 
to twift like the threads of a rope: But this 
cord is very Ihort in comparifon of the length 
it afterwards acquires. 

' In three 'months the foetus is nearly three 
^chas long, and weighs about three ounces. 
iHippocrates afferts, that at this time the motions 
of the male foetits begin to be feit by the mo- 
ther j 
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,tlier ; but that thofe of the femtle are not per- 
ceplible till four months. Some women, how** 
ever, affirm thatthey liave felt the motions of 
the foetus at the beginning of the leconcl month. 
It is difficult to acquire any certain knowledge 
t»n this fubjedt : The fenfations excited by the 
ilirft movernents of the fotus depend more, per- 
haps, ’on the fenfiibility of the mother, than the 
ftrength of the child. 

Four months and a half after conception, tire 
length of the foetus is from iix to feven yichee. 
All the parts are greatly augmented, and eafilT^ 
diftingut^ijble from each other : Even the nails 
appear on the fingers and toes. The tefticles of 
the male are fhut up in the belly above the kid-* 
neys. The ftomach is filled with a thick fluid* 
fnnilitr to that which is contained in the amnios. 
In the fmall guts we find a milky fluid, and a 
black liquid matter in the great guts. There is 
a fmall i^uais^ty of bile in the vefica fellis, a^ad 
w little urine in the bladder. As the foetus 
floats freely in fluid that furrouhds it, there 
is always fome fpace between its body and the 
membranes in; which it is contained. Thefe 
membranes,, at flrft, grow more rapidly than the 
foetus ; but, after a certain jfime, the ^treverfe? 
takes place. Before th> end of the third month, 
the head is bent forward ; the chin refts on the 
breaft; the knees are elevated, and the legs 
folded back upon the thighs. One of the hands, 
and often both- touch the face. Afterwards, 

when 
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-when the foetilis acquires more ftrength, it pe)p-* 
petually changes its pofition, as we learn ftojn 
the following obfervations mad§ by perfbns {kil- 
led in the art of midwifery: i. The umbili^ 
cord is often twifted round the body and mem- 
liars of the child, in a manner that neceflarily; 
fuppofes different motions and pofitiofts. 2. M&i 
thers feel the motion of the child fometim^s on 
ofte fide of the uterus, and fometimes on the 
odher j and it often ftrikes againft many different 
places^, which could not happen unlefs it affumed 
(Bifferent pofitions. 3. As the foetus fwims in'a 
fluid which furrounds it on all fi^es,. it may. 
eafiJy turn, extend, and twift itfelf by its own 
powers : It muft likewife take different fituations, 
according to the various attitudes of the mother’s 
body } when the mother, for example, lies down,' 
the pofition of the foetus muft differ from what 
it is when {he ftands. 

Moft anatomifts maintain, thate^be foetus is 
ebliged to bend its body, becaufe it is too much 
confined by the membranes. But this opinion 
. feems not to be well founded ; for, during the 
’firft five or fix months, at leaft, there is room 
more than fufficient to admit a full extenfion of 
^e fo^us; and yet, during all this period, the 
foetus is bended. We fee likewife that the 
chick is bended in the liquor of the amnios, 
while, at the fame time, this membrane, and the 
fluid it contains, afford room fuiiicient to hold a 
body five or fix times larger thap the foetus. We 

may. 
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may, therefore, conclude, that the bended po£« 
ture of the foetus is natural, and not the e^d: 
of reftraint* I am inclined to think, with 
Harvey, that the foetus takes this pofture, be- 
caufe it is moft favourable to reft and fleep ; 
^Sar all animals bend their bodies when they want 
jio repofe themfelves, or to lleep : And, as the 
foetus Heeps almoft continually, it naturally af- 
fumes this advantageous pofition. * Certe,’ fays 
this celebrated anatomift, * animalia omnia, duia 
‘ quiefeunt et dormiunt, membra fua ut pluri- 

* mum adducunt et complicant, %uramque ova* 

* lem ac.copglobatam quaerunt : Ita pariter em- 
‘ bryones, qui jctatem fuam maxime fomno 

* tranfigunt, membra fua pofitione ea qua plaf- 
f mantur (tanquam naturaliftima ac maxime in- 

* dolenti quietique aptiffima) componunt*.* 

The uterus, as formerly remarked, grows 

very quickly after pregnancy ; and it continues 
to increafe proportionally with the foetus. But 
the growth of the foetus at laft exceeds that of 
the uterus ; and it is natural to think, that the 
foetus, when near maturity, is too much con- 
fined, and agitates the uterus by repeated mo- 
tions. The mother feels thele|fucceflii^ efforts, 
which are called periodic pains, after the la- 
bour of child-bearing Commences. The more 
force the foetus exerts in order to dilate the ute- 
rus, it finds an increafed refiftance from the 
natural elafticity of the parts. Hence every ef- 
• Harvey de Gencrat. p. 257. 

fort 
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fort tends to open the os tincae* or orifice of th^ 
uterus, ■ which has already been gradually en- 
larged dicing the laft months of pregnancy* 
The head .of the^ foetus pufhes along againft the 
margins of this orifice, and dilates it by a con- 
ilant preflure, till the moment of deliveryv; 
when it opens fp wide as to allow a free paflage 
to the child. ' 

What renders it probable that the labour- 
pains are occafioned by the dilatation of the os 
tln^se iS) that this dilataticm is the only certain 
^ode of diftiryguilhing the ^real from the falfc 
plains. Women often feel very briiTt pains, 
which are not thofe that immediately precede 
delivery.^, To diftioguiflt thofe falfe from the 
true pains, Deventer advifes the accoucheur to 
feel the orifice of the uterus, and maintains, that, 
if the pains be true, the dilatation will augment 
upon the acceflion of every pain j and that, on 
the contrary, if the pains be falfe, the orifice 
will rather contra(3; than dilate, or, at leaft, that 
it will not continue to dilate. Hence we may 
conclude, that thefe pains proceed not from a 
forced ^dilatation of t|ie orifice of the uterus, 
llie oi^vt;jhu^g^*tt is embarrafling, is the alter- 
nation of pain and of cafe experienced by the 
mother. ‘ This circumi?ahce does not perfeftly 
correfpond with the caufe we have alfigned ; 
for the gradual and continued dilatation of an 
orifice ihould produce a cbnftant pain, without 
any intervals of cafe. Perhaps the alternations 

may 
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may be afcribed to the reparation of the |)la- 
centa : It adheres to the uterus by the infertions 
jof a number of fmall papilla:. May we not, 
therefore, fuppofe that thefe papillae feparate 
not from their cavities all at once j and that the 
iucceflive feparation of thefe papillae gives rife, at 
different intervals, to the frefli acceffions of pains ? 
Here tte effect perfedlly correfponds with the 
caufe j ind this conjedure may be fupported by 
another remark ; Immediately before delivery, 
there iffues out a vifcous whitilh liquor, fimilar to 
that which flows from the papillae of the placenta, 
when torn ^om the uterus. It is therefore ex- 
tremely probable, that this liquor, which iffues 
from the uterus, is produced by the feparation of 
fome of the papillae of the placenta. 

It fometimes happens, that the foetus efcapes 
from the uterus, without burfting the membranes, 
and, confequently, without difcharging the li- 
quor they contain. This fpecies of birth feems 
to be the moft natural, and is fimilar to that of 
moll animals. The human foetus, however, 
commonly pierces the membranes, by the re- 
finance it meets with at the orifice of the uterus . 
And fometimes a part of the amnios, and even 
of the chorion, is brought away adhering to the 
head of the child like a'^ap. As foon as the 
membranes are pierced or torn, ‘the liquor, 
vvhich is called the waters^ runs out, and, by 
lubricating the vagina and orifice of the uterus, 
facilitates the paffage of the! child. After the 

VOL. ji. X difcharge 



OF THE growth; &c; 

difchar^e of the waters, there is fufBcient room 
left in the uterus for the midwife to return the. 
childj- when its pofition is unfavourable to the 
birth* After the child comes into the world,' 
the delivery is not completed. The placenta 
and membranes ftill remain in the uterus ; and 
the child is attached to them by means of 
the umbilical cord ; They are eafily brought 
away by the hand of the midwife ; and fome- 
timcs the weight of the child is fufficicnt. Thefe 
organs, which were necefiary to the exillence 
of the foetus, become ufclefs, and even noxious 
to the child, afterbirth. They are, therefore, 
inftantly difengaged from the child’s .body, by 
calling a knot on the umbilical cord, about an 
inch from the navel, and by cutting the cord an 
inch above the ligature. In fix or feven days, 
the remains of the cord dry up, and fall off clofe 
to the navel. 

By examining the foetus before birth, we are 
enabled to form fome ideas concerning the me- 
chanifm of its natural fundlions. There are or- 
gans neceflary to it while in the womb of the 
mother, but which become ufelefs immediately 
after birth. The better to comprehend thefe 
fundions, we mull explain more fully the na- 
ture of thefe acceirory*''parts; the umbilical cord, 
the merabrkfies, with the liquor they contain, 
and the placenta. The umbilical cord, which 
is attached to the body of the foetus at the na- 
vel, is compofed of two arterips and a vein : By 

- tliefe 
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thefe the courle of the circulation is lengthened j 
»hut the vein is larger than the arteries. At the 
'^tremity of the cord, each of thefe veflels di- 
vide into an infinite number of ramifications, 
and extend themfelves between two membranes. 
They fet off from the common trunk in fuch a 
manner, that the whole ramifications afTume a 
round form, and are diflinguifhed by the name 
of placenta, becaufe they referable a cake. The 
central part of the placenta is thicker than its 
edges ; Its mean thicknefs is about an inch, and 
its diameter is eight or nine inches, and fome^ 
times more. • Its external furface, which is ap- 
plied to the uteiais, is convex, and the internal 
furface is concave. The blood of the foetus cir- 
culates in the cord and in the placenta. The 
arteries of the cord proceed Trom two large ar- 
teries in the foetus, and carry the blood through 
all the arterial ramifications of the placenta i 
and the blood is collected and returned to the 
foetus by the venous branches of the placenta 

and the umbilical vein. 

» 

The concave furface of the placenta is cover- 
ed with the chorion ; Its Convex furface is alfo 
covered with a foft membrane, which feeihs to 
be a continuation of the chorion, and is eafily 
torn; and the foetus is iAcldfed in the double 
covering of the chorion and amnios. *TIve figure 
of the whole is globular, becaufe the intervals 
between the foetus and membranes are- filled 
with a tranfparent Jluid. This liquor is imme- 
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diately confined by the amnios, which is the in- 
ternal membrane: It is thin and tranfparent,’' 
and folds itfelf round the umbilical cord, at its, 
infertion into the placenta, and continues to co- 
ver it the whole way to the navel of the fcetus. 
The chorion is the external membrane ; it is 
thick, fpongy, and interfperfed with blpod-vef- 
fels. It confifis of feveral coats, the outermoft 
of which covers the convex furface of the pla- 
centa. It fends off duplicatures to cover the 
papillse, which are inferted into the cavities at 
the fundus of the uterus, called lacuna, Thefe 
infertions conne£t the foetus to th© uterus. 

Some anatomifts have maintained^ that the 
human foetus, like thofe of certain quadrupeds, 
was furniflied with an allantois^ a membrane 
deftined for the reception of the urine ; and they 
haVe pretended to have difcovered it between 
the chorion and amnios, or in the middle of the 
placenta, at the root of the umbilical cord, un- 
der the form of a pretty laige bladder ; and that 
received the urine by means of a lopg tube, 
which made a part pf the cord, and which open- 
ed at one end into the bladder, and, at the other, 
into the allantois, anfwering the fame purpoles. 
as the urachus in other animals. They acknow- 
ledge, hovi^ever; thaf the urachus of the human 
foetus is not ne^r fo large as in quadrupeds; 
but they affert that it is divided into a number 
of fmall tubes, and that the urine paiTea into 
their cavities. 


To 
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To thefe fadls are oppofed the experience and 
.ohrervation of moft anatomifts. They feldom 
find any veftiges of an allantois, either between 
the chorion and amnios, or in the placenta j 
nor do they perceive any urachus in the umbi- 
lical cord. A kind of ligament, indeed, runs 
from the external furface of the bottom of the 
l)|adder* to the navel ; but, when entering the 
cord, it becomes fo delicate as to be almoll re- 
duced to nothing. Neither is this ligament 
commonly hollow; and we can perceive no 
correfponding aperture in the bottom of the 
bladder. ^ ^ 

The foitus has no communication with the 
open air; and the experiments made upon the 
lungs demonftrate that they have never refpired ; 
for they fink in water, while thofe of infants* 
who have breathed, uniformly fwim ; The foe- 
tus, therefore, has no refpiration in the womb 
of the mother; confequently, it can make no 
found with its voice ; and all the ftories of chil- 
dren groaning and crying before birth mull be 
j egarded as 'fabulous. After the waters run ofi^ 
however, the air may find admiflion into the 
cavity of the uterus, and the child may begin 
to refpire before its birth. In this cafe, the 
child may cry, in thefam* manner as the chick- 
en cries before the ihell of the egg* is broken, 
which it is enabled to do by means of the air 
lodged in a cavity between the external mem- 
brane and the fliell ; This air exifts in all eggs, 
K 3 and 
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and is produced by the fermentation of the 
matters they contain 

The lungs of the foetus, having no motionj 
receive no more blood than is fufficient for 
their nourifhment and growth : Another paflage, 
therefore, is open for its circulation. The blood 
in the right auricle of the heart, inftead of pat- 
fmg into the pulmonary artery, and after cir- 
culating through the lungs, returning into the 
left auricle by the pulmonary vein, pafles dired-s 
ly from the right to the left auricle, through an 
aperture called the foramen ovale^ which is in 
the partition of the heart, that fcp»rat.es the two 
auricles : The blood then enters the/ aorta, by 
the ramifications of which it is diftributed to 
every part of the body ; it is then taken up by 
the numerous branches of the veins, which gra- 
dually unite into one trunk, called the vena cava^ 
that terminates in the right auricle of the heart. 
The blood contained in this auricle does not all 
pafs through the foramen ovale ; part of it 
efcapes into the pulmonary artery, but it enters 
not into the body of the lungs ; for there is a 
communication between the pulmonary artery 
and the aorta, by an arterial canal which leads 
immediately from the one to the other. It is 
by thefe means that •'the blood circulates in the 
foetus, without entering the lungs, which it 
does in children, in adults, and in all animals 
who refpire. 


It 
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It has been imagined by fome, that the blood 
of the mother pafles into the body of the foetus, 
by means of the placenta and umbilical cord ; 
*They fuppofed, that the blood-veffels of the 
uterus opened into the lacunas, and thofe of the 
placenta into the papilla:, and that they inofcu- 
ated with one another. But this opinion is 
^ontradidled by experiment. When the arteries 
of the umbilical cord are injeded, the liquor re- 
turns by the veins, without any of it efcaping 
externally. Befides, the papilla: can be drawn 
out of the lacuna: in which they are lodged, 
without ai^ extravafation of blood either from 
the uter'iis or placenta ; from both there opzes 
out a mifky matter, which, we have already re- 
marked, ferves for the nourifliment of the foe- 
tus. It is probable tf*at this liqour enters the 
veins of the placenta in the fame manner as the 
chyle enters the fubclavian vein ; and the pla- 
centa, perhaps, performs the office of the lungs 
in maturating the blood. One thing is certain, 
that the blood appears much fooner in the pla- 
centa than in the foetus ; and I have often ob- 
ferved, in eggs which had been fat upon for a 
day or two, that the blood appeared firft in the 
membranes, and that their blood-veffels are nu- 
merous and large, while,the whole body of the 
foetus, except the point where .thefe blood- 
veflels terminate, is only a w'hite tranfparent 
matter, in which there is not the leaft ’veftige 
of blood. 

X 4 
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It has been imagined that the liquor of the 
amnios is a nourilhment received by the mouth 
of the foetus. Some have even pretended to^ 
have found this liquor in the ftomach, and to 
have feen feveral foetufes who wanted the um- 
bilical cord entirely, and others who had only a. 
fmall portion of it, which ' had no connedion 
with the placenta. But, in this cafe, miay not 
the liquor have palled into the body of the foe- 
tus by the portion of the cord that remained, or 
even by the navel itfelf? Befides, other fads 
may be oppofed to thefe : Foetufes have been 
found, whofe lips were not feparated ; and 
others whofe oefophagus had no aperture. To 
reconcile thefe fads, fome anatomills have main- 
tained, that the aliment palTed into the foetus 
partly by the umbilical cord, and partly by the 
mouth. But none of thefe opinions feem to 
have any foundation. The queftion is not how 
the foetus alone, but how the whole apparafus 
of generation, receive their growth and nourilh- 
ment ? For the placenta, the liquor,, and the 
membranes, inqreafe in bulk as well as the foe- 
tus ; and, confequently, thofe inftruments and 
canals employed for receiving and tranfporting 
nourilhment to the foetus, are therafelves en- 
dowed with a fpecies of life. The expanfiou 
of the placenta and membranes is equally diffi- 
cult to conceive as that of the foetus ; and, it 
may be faid, with equal propriety, that the foe- 
tus nourilhes the placenta, as that the placenta 

pourilhea 
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nourifhes the foetus. At the comaiencement 
of growth, the whole mafs fioats in the uterus, 
•without any adhefion ; and, of courfe, the nou- 
rifhment can only be conveyed by an abfbrption 
of the la£teous fluid contained in the uterus. 
The placenta appears firft to attraft this fluid, 
which it converts into blood, and tranfports by 
:he veins into the foetus. The liquor amnii feems 
tb be nothing but this milky fluid in a purified 
ftate, the quantity of which is augmented, by a 
fimilar abforption, in proportion to the growth 
of the membranes ; and the foetus probably ab- 
forbs this liguor, which feems to be neceflary for 
its growth and nourifliment: For, it is worthy 
of remar’k, that the foetus, during the firft two 
or three months, contains very little blood : It' 
is as white as ivory, and appears like a conge- 
ries of lymph foraewhat confolidated ; and, as 
the fkin is tranfparent, and all the parts extreme- 
ly foft, the body of the foetus may be eafily pe- 
netrated by the fluid in which it fwiras, and thus 
receive the matter neceflary for its growth and 
expanfion. It may indeed be fuppofed that the 
foetus afterwards receives nourifliment by the 
mouth ; becaufe we find a liquor, fimilar to that 
of the amnios, in the ftomach, urine in the blad- 
der, and meconium, or excrement, in the intef- 
tines ; and, as neither urine nor meconium ap- 
pear in the amnios, it is natural to conclude, 
that no excrements are voided by the foetus, ef- 
pecially as fome are born without having the 

anus 
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anus perforated, and yet large quantities of me* 
coniuiii are found in their inteftines. 

Though the foetus has no immediate connec- 
tion with the uterus, but is only attached to it 
by the fmall external papills of the placenta; 
though it has no communication with the blood 
of the mother, but, in fome meafure, is equally 
independent of her as the egg is independent o^ 
the hen which covers it ; yet it has been ihaih- 
tained, that, whatever affeds the mother, pro- 
duces a fimilar cffed upon the foetus, and that 
the impreflions received by the former are com- 
municated to the fenforium of the latter. To 
this imaginary influence have been attributed all 
thofe reiTemblances, monftrofities, and' peculiar 
marks which appear on the (kin of particular chil- 
dren. Many of thefe marks .1 have examined, 
and they uniformly appeared to be occafioned 
by a derangement in the texture of the Ikin 
only. Every mark muft neceflarily have a faint 
refemblance to fomething or other: But fuch 
refemblances, I am perfuaded, depend more on 
the imagination of thofe who fee them, than up- 
on that of the mother. On this fubjed, the 
marvellous has been puflied to an extreme de- 
gree. The foetus has not only been faid to bear 
the real reprefentationj of the appetites of the 
mother, but. that, by a Angular fympathy, the 
marks which reprefent ftrawberries, cherries, &c. 
alTumed a deeper colour during the feafon of 
thefe fhiits. A little attention, however, will 

convince 
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convince us, that thefe changes of colour arq 
more frequent, and that they happen tyhenever 
the motion of the blood is accelerated, whether 
it be occafioned by the heat of fummer, or by 
any other caufe. The marks are always either 
yellow, or red, or black ; becaufe the blood gives 
thefe colours to the fkin when it enters in top 

C reat 'quantities into the velFels. If thefe marks 
ere occafioned by the appetites of the mother, 
why are not their forms and colours as various 
as the objeds of her defires ? What a multitude 
of ftrange figures would be exhibited, if all the 
whinifical^longings of a mother were written 
upon the fkin of the child ! 

As our fenfations have no refemblance to thq 
objeds which excite them, it is impoffible that 
defire, fear, horror, or any other pafTion or emo- 
tion, can produce real reprefentations of ob- 
jeds by which they are occafioned, An infant 
being, in this refpedh, equally independent of the 
mother as the egg is independent of the hen 
that llts upon it, 1 fhould be equally induced to 
believe that the imagination of a hen, which 
faw by accident a cock’s neck twifted, fhould 
produce wry-necked chickens from the eggs flie 
was hatching, as that a woman that faw a man 
broke upon the wheel, fhould produce, by the 
mere force of imaginatioi^ a child with all its 
limbs broken. * % 

But, fuppofing this fad to he well attefted, I 
ftill raaiptain that th? imagination of the mother 

could 
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could not be the c&ufe of it: For. what is the 
efFe£t of horror? An internal movement, or, if 
you pleafe, a convulfion of the mother’s body, 
which might alternately comprefs and ftretch, 
the uterus. What would be the refult of tills 
commotion ? Nothing limilar to its caufe ; for ^ 
if the commotion was very violent, the foetus 
might be killed, wounded, or have feme of its 
parts deranged ; But how is it poflible to ima^^ 
gine that this commotion fhould produce in the 
foetus any thing fimilar to the thoughts of the 
mother, unlefs we fuppofe, with Harvey, that 
the uterus poflefles the faculty of conceiving 
ideas, and of realifing them upon the foetus ? 

But, if the imagination of the mother has no 
effeA upon the foetus, it may ftill be demanded. 
Why did this child come into the world with 
its members broken ? Though a dire(a: folution 
of a fait, which is both extraordinary and un- 
certain, is not to be expeded ; yet, I think, this 
queftion admits of a fatisfadtory anfwer. Phne- 
nomena of the moft uncommon kind, and which 
are but rarely exhibited, as neceflarily happen 
as thofe that are ufual and frequent. Among 
the infinite combinations of which matter is ca- 
pable of forming, arrangements of the moft pe- 
culiar and extraordinaryr fpecies muft fometimes 
take place. Hence, *<out of the numberlefs chil- 
dren which daily ,.c6me into the world, one may 
fometimes appear with two heads, with four 
legSj or with all its members broken. It is, 

therefore, 
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^therefore, within the circle of nature, that i 
child, without the aid (ftf the mother’s imagina- 
tion, may be born with its arms and legs bro- 
ken. This phaenomenon may have been exhi- 
bited oftener than once ; the mother of this 
^ child may, during her pregnancy, have feen a 
man broken on the wheel ; and the defeds of 
xonformatibn in the child may have been attri- 
buted to the impulfe made, by this dreadful 
fpedacle, upon the imagination of the woman. 
But, independent of this general folution, the 
fadl may be explained in a more direbt manner. 
The foetua> as formerly remarked, has nothing 
in common with the mother. Its fundions, its 
organs, its blood, its movements, are all peculiar, 
and belong to itfelf alone. The only matter it 
derives from the mother, is the liquor or nutri- 
tive lymph which diftllls from the uterus. If 
this lymph fuffers any change, if it be infefted 
with the venereal virus, the infant is affeded 
with the fame difeafe; and it is reafonable to 
think that all the difeafes which proceed from 
vitiated humours may be communicated from 
the mother to the child. We know that the 
fmall pox is communicated in this manner ; and 
we have too many examples of children, imme- 
diately after birth, becoTning innocent vi<ftims of 
the debauchery of their paWs. ’ The venereal 
virus attacks the moft folid pmtsfl0f*the bones ; 
and it appears to ad with more force upon the 
middle of the bones, which is the part where the 
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oflification firft commences, and is, of courfe,- 
the moft hard and folid pfert. I conceive, there- 
fore, that the infant in queftion has been affed- 
cd with the venereal diforder while in the womb 
of its mother, and that this was the reafon why 
it came into the world w’ith its bones broken 
through the middle. 

The fame effed might be produced by the 
rickets : In the royal cabinet there is a {keletoft 
of a rickety child, the bones of whofe legs and 
arms are joined in the middle by a callus : From 
infpeding this tkeleton, it appears that its bones 
had been broken before birth, and afterwrards re-* 
united by a callus. 

But we have dwelt too long upon a fad w- hkh 
credulity alone has rendered marvellous. Pre- 
judice, cfpeclally that fpecies of it which is 
founded in wonder, will alv;ays triumph over 
reafon. It is necdlcfs to attempt to perfuade 
women that the marks on their children have no 
connedion with their ungralified longings. I 
have foraetimes aiked them, before the birth of 
a child, of what particular longings they had 
been difappointed, and, of courfe, what marks 
the child would bear? But I had only the fatil- 
fadion of perplexing, without convincing them. 

The time of geftation/‘is generally about ni:ie 
months, but it is ^>%ietimes longer and fome- 
times (hortey _ hS^uy .children are born in the 
feventh and eighth, and fome not till after the 
ninth month : But, in general, the births before 
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the ninth month are more frequent than thofe 
\vhich exceed that term. 

It is generally believed, that children born in 
*the eighth month cannot livei or, at leaft, that 
more of them die than of thofe who come into 
^the world in the feventh month. This opinion 
appears to be paradoxical ; and, if we confult 
experience, I believe it will be found to be er- 
roneous. A child born in the eighth month is 
more perfedlly formed, and confequently more 
vigorous and lively, than one who is born in the 
feventh. This opinion, however, is very com- 
monly received, and is founded on the authori- 
ty of Ariftotle; ‘ Cieteris animantibus fercndi 
‘ uteri uniim eft tempus, homini vero plura funt ; 

* quippc et feptimo menfe et decimo nafcitur, 
‘ atque etiam inter feptimum et decimum pofitis;. 
‘ qui enim menfe 0(Stavo nafcuntur, eyi minus^ 

* tamen vivere pofllint The beginning of the 
feventh month is the earlieft term of delivery'. 
If the foetus be rejeded fooner, it dies, and is 
denominated an abortion. Thus the time of 
geftation is more various in the human fpecies 
than in other animals ; for it extends from the 
7th to the 10th, and, perhaps, to the eleventh 
month. 

We are aifured by women who have had ma- 
ny children, that fenxales'hiimain longer in the 
womb than males. Jf this be n me. it i s not far- 
prifing that female children Ihould lometimes be 

* Vide (1“ Generat. Anlm. !. iv. c. wit, 
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■ born in the idth month. When infants come 
into the world before the 9th month j they are 
neither fo large nor fo well formed as thofe who 
appear not till a later period. Thofe, on the, 
contrary, who remain in the womb till the loth 
month, are larger and better made j their hai^ 
is longer; the growth of the teeth, though ftill 
concealed within the gums, is more advanced ; 
and the tone of their voice is deeper and more 
diftin^l. 

With regard to the occafional , caufes of deli- 
very, there is much uncertainty. It is imagined 
by fome writers, that, when the fqgtus has ac- 
quired a certain fize, the capacity of the uterus 
becomes too fmall for its retention, and that the 
reftraint felt by the child obliges it to exert every 
effort to break its prifon. Others alledge, which 
amounts nearly to the fame thing, that the foe- 
tus becomes too heavy to be fupported by the 
uterus, which, therefore, opens to be difeharged 
of its load. Neither of thefe reafons appear to 
be fatisfa£tory ; The uterus has always fufficient 
capacity and ftrength to contain and fupport the 
weight of a child of nine months j for it is often 
loaded with two, during the fame period ; and it 
is certain, that the weight and fize of two chil- 
dren of eight months, for example, exceed thofe 
of a fingle hifar^-^f the- fame age. Befides, it 
is not un^rf*"”'?ric that a child of nine months is 
lefs than another at eight months, though it Hill 
remains in the womb. 
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Galen pretends that the foeuis cot\ttnues in 
> the uterus till it is able to take nourifhment by 
|he mouthj and that the want of proper food 
makes it reftlefs^ and anxious to efcape. It has 
been faid by others, that the foetus is originally 
^ourifhed by the mouth, but that, in procefs of 
time, the liquor amnii is fo contaminated with 
the urine and tranfpiration of the foetus, that it 
becomes perfc^ly difguftful, and obliges the 
child to ufe every method to effect its efcape 
from the womb. 

Thefe reafons feem not to be more fatisfadory 
than the former j for from them it would fol- 
low, that the fmalleft and weakeft foetufes would 
neceflarily remain longer in the womb than 
thofe of larger and more robuft bodies j which 
is by no means (he cafe; Betides, it is not for 
nourifhment that the child, immediately after 
birth, feems to be anxious ; for it can want food 
for a contiderable time after: It appears, on 
the contrary, to be extremely detirous of eating 
itfelf of the fuperfluous load of nourifhment 
(the meconium) received in the womb. This 
circumftance induced Drelincourt, and fbine 
other anatomifls, to think, that the acrimony 
and uneatinefs, anting from an accumulation 
of excrement in the bowelsf^^s the realbn why 
they become reftlefs, and ul^^^er^ effort to 
efcape from the womb. I am 
ledge, more fatistied with this explication than 
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the others^ If the child is prefied .with fxc'es^ 
why does it not evacuate them in the liquof 
amnii ? B;ut this never happens. It appears, on 
the contrkry, that the neceffity of evacuating 
thO meconium is not felt till after birth, when 
the motion of the diaphragm, occafioned by/ 
refpiration, comprelTes the inteftines, and gives 
rife to this evacuation ; efpecially fince ho me- 
conium was found in the amnios of a foetus of 
ten months, who had not refpired, and fincc 
an infant of fix or feven months difcharges the 
meconium foon after refpiration. 

■ Other anatomifts, and particularly Fabrieius 
ab Aquapendente, imagined that the foetus left 
the uterus, from a defire of being refreChed by 
refpiration. But this caufe feems to be as chi- 
merical as any that has been mentioned. It is 
impoffible that a foetus can have any idea of re- 
fpiratiort ; and far lefs can it have any concep- 
tion whether refpiration would be agreeable or 
difagreeable. 

After confidering all thefe hypothefes, I fuf- 
pe<Sl that the delivery of the foetus depends on 
a caufe of a very different nature. The men- 
ftrual flux returns at flated intervals. Though 
its appearance be interrupted by impregnation, 
its caufe is not deftpftyed ; and, though no blood 
t^s exhibited at accuftomed period, yet a re- 
fyftem, fimilar to what happens 
before impregnation, muft take place. It is for 
, 4 : this 
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this reafon, that, in fome women, the menfes 
are not entirely fupprefled during the firft two 
,or three months after conception, t imagine, 
therefore, that this periodic revolution; happens 
as regularly after a woman has conceived as be» 
fore, but that the blood is prevented from flow- 
ing, becaufe the excretories of the uterus are 
fwellei and fhut up, unlefs when it arrives in 
fuch large quantities, and adts with fuch force, 
as to overcome the cefiftance with which it is 
oppofed; In this cafe, a great quantity of blood 
rulhes out, and an abortion is the confequence. 
But it frequently happens, that a fmall quantity 
of blood appears, without producing this effedt j 
becaufe the blood has only been able to open a 
few of the canals or excretories of the uterus, 
while the reft remain entirely obftrudted. 

Though no blood appears, which is generally 
the cafe, the firft revolution fails not to be ac- 
companied with the fame painful fymptoms. 
During the firft fupprefiion of the menfpt-, 
therefore, the uterus is afSti^ed with a confider- 
able agitation, which, when a little augmented, 
entirely deftroys the produdt of generation. 
Hence we may reafonably conclude, that few 
of thofe conceptions, which happen a ihort time 
before the accuftomed reU^m of the menfes, are 
fuccefsful ; becaufe the adufeik of the menftrual 
blood eafily deftroys the feebl^amgfs, pf a germ 
fo tender and fo delicate.; ' Thofe conceptions, 
on the contrary, which take place immediately 

Y 2 after 
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after this periodic difcharge, fucceed much bet* 
ter ; becaufe the foetus is allowed more time to 
grow, and to fortify itfelf againft the adion of, 
tbe blood, when the next revolution happens in 
the fyftem. 

After the foetus has been enabled to refift the^ 
adiun of the firft revolution, the^increafe of its 
growth, and of its attachment to the uterus, ren- 
der it ftill more capable of refifting any of the 
fubfequent revolutions : Abortions, indeed, fomo* 
times liappen during every revolution ; but they 
are more rare in the middle of the period of 
gellation than either at tbe beginn^g or near 
the end. Why they are more frequent at the 
beginning, has already been explained : It only 
remains to fhow why they are likewife more 
frequent towards the end. 

Tbe foetus generally comes into the world dur- 
ing the tenth month of the menfes. When it 
is born at the ninth or eighth, it lives, and is 
not, therefore, regarded ai an abortion. Some 
have pretended to have feen inftances of chil- 
dren born at the feventb, and even at the llxtb 
revolution, who, notwhhftanding this unfavour- 
able circumftance, continued to live. There is 
no difference between abortion and birth, but 
.what relates to the ^Jiving powers, of the child. 
In general, the mn^iber of abortions in the firft, 
fecond, months, for the reafons already 

aftigned, is very great ; and the number of pre- 
mature births, in the feventh aud eighth months^ 
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is alio very great, in proportion to the abortions 
in the fourth, hfth, and lixth months ; hccauie, 
.during this middle term of geftation, the pro- 
dud of generation having acquired ftrength and 
folidity fufficient to refill the adion of the firft 
four periodic revolutions, a more violent effort 
than any of the former is neceffary to dellroy 
the foetus. For the fame reafon, an abortion is 
more difficult during the fifth and fixth months. 
But the foetus, which till now was weak, and 
could exert its own force only in a feeble man- 
ner, begins to move with more vigour; and, 
when the eighth revolution takes place, the efforts 
of the foetus uniting with thofe of the uterus, and 
faeilitating its exclufion, the foetus may come 
Into the world in the feventh month, and be in 
a capacity of living, whenever it happens to be 
unufually ftrong at this period. But, if the foe- 
tus be excluded folely from a weaknefs of the 
Uterus, which renders it unable to refill the ac- 
tion of the blood during the eighth revolution, 
the birth of it is confidered as an abortion, and 
the child dies. But fuch cafes are uncommon ; 
for, if the foetus has refilled the firft feven 
revolutions, nothing but particular accidents can 
prevent it from refilling the eighth, unlefs it has 
acquired more vigour tha;i,^s common at this 
period. A foetus which h^^^qUited the fame 
degree of ftrength, but at a latel^'per’Pd* will be 
excluded at the ninth revolution ; and thole which 
require nine months in obtaining this degree of 
y 3 ftrength, 
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ftrength, will be born at the tenth revolution, 
which is the moft ufual term. Put, when the 
foetus acquires - not this degree of llrength andi 
perfedlion ih nine months, it will remain in the 
uterus till the eleventh, or even the twelfth 
revolution, that is, till the tenth or eleventh’ 
month: Of fuch late births many examples 
are recorded. 

Other reafons, to confirm the opinion that 
the menflrual flux is the occafional caufe of 
births at different periods, may be produced. 
The females of all animals which have no men- 
fes bring forth very nearly at the feme terms: 
The difference in the times of geftation is ex- 
tremely fmall. We may, therefore, conclude, 
that this variation, which is very great in 
women, proceeds from the adfion of the men- 
ftrual blood, which is exerted at every periodic 
revolution. 

We have already remarked, that the placenta 
adheres to the uterus by the papillae only j that 
there is no blood either in thefe papillae, or in 
the lacunae in which they are inferred ; and that, 
when they are feparated, an operation which 
requires no great effort, a milky liquor only 
ilTues from them. Why, therefore, is the birth 
of a child uniforml^ollowed by a confiderable 
haemorrhage, firl^,4ft' pure blood, and afterwards 
of blood jjii 5 j!!i<^ith a watery fluid ? This blood 
proceeds not from the feparation of the placenta j 
for the papillae are drawn out of the lacunae 

without 
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without any efFufion of blood. Delivery, there- 
fore, which is nothing more than this fepara- 
, tion, ought to produce no haemorrhage. Is it 
not more natural, on th^ contrary, to think, that 
the adion of the blood is the caufe of the birth ; 
and that it is this menftrual blood alone which 
forces the veflels of the empty uterus, and be- 
gins to flow immediately after delivery, in the 
fame manner as it did before conception? 

We know, that, for fome time after conception, 
the fac which contains the produd of genera- 
tion, adheres not to the uterus. We have feen, 
from the experiments of De GraafF, that, by 
blowing upon the fmall globule, it changes its 
pofition. The adhefion to the uterus is Jiever 
very ftrong : In the early periods of geftation, 
the placenta is flightly applied to the uterus; 
and thefe parts are only contiguous, or joined 
by a mucilaginous matter, which has hardly any 
adhefion. How, then, fhould it happen, that, 
in abortions of the firft or fecohd month, this 
globule never efcapes without being attended 
with a great efFufion of blood ? This efFufion 
cannot be occalioned by the paflage of the glo- 
bule, which has no adhefion to the uterus. It 
is by the adion of the blood, on the contrary, 
that the globule is extruded. Should we nor, 
therefore, conclude, that^ibis is .the menftnial 
blood, which, by forcing canals through 
which it was accuftomed to flow before impreg- 

y 4 nation, 
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nation, deftroys theprjS^n^ of conception, and 
refumes its ordinary c-ourfe? 

I'hc pains of c|iild-l>earlng arc ‘principally^ 
occafioned by this adion of the blood; for, it 
is well known, that they are equally violent in 
abortions of two of three months, as inordinary 
births; and that many women feel, without 
having conceived, very acute pains, whenever 
the mcnftrual flux is about to appear. Thefc 
pains are of the fame kind with thofe which 
accompany abortions o; births. Ought we not, 
therefore, to aferibe them to the fame caufe? 

It appears, then, that the periodic revolution 
of the menftrual blood b^s great influence in 
child»bearing, and that it is the caufe why the 
terms of delivery in women are more various 
than in other animals which are not fubjed to 
this difeharge, and which always bring forth at 
the fame times. It is alfo apparent, that the 
revolution occafioned by the a^ion of the men- 
ilrual blood is nOt the only caufe of birth ; The 
a£tion of the foetus itfelf contributes greatly to 
this end; for there are inftances of children 
having made their efcape from the uterus after 
the death of the mother, v.'hich could only 
happen from an exertion peculiar to the foqtus. 

. The terms of gel^on in cows, Iheep, and 
pther animals; are^^atways the fame, and no hs:-? 
inorrhage their delivery. May we not, 

therefore, conclude, that the blood difeharged 
by women after delivery is the menftrual 
c blood. 
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blooil, and that the adiion of this blood upon 
> the uterus, during every periodic revolution, is 
,the reafon why the human foetus is excluded at 
fo many difierent terms ? It is natural to imagine, 
that, if the females of viviparous animals had 
menfes like women, their deliveries would be 
followed by an effufion of blood, and be equally 
vatious in their terms. The fqetufes of animals 
are brought forth covered with their mem- 
branes ; and it is ieldom that the membranes 
are broken, or the waters flow before delivery. 
But the birth of a child, with its membranes 
entire, is a, rare phsenomcnon. This circum- 
flance feems to evince, that human foetules 
make greater CiForts to efcape from their prifon 
than thofe of other animals, or that the uterus 
of a woman affords not fo free a palfage to the 
child ; for it is by the ftruggles of the ftetus 
againft the refi (lance it meets with at the orifice 
of the uterus, that the membranes are torn. 
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A ll animals are nourilhed by vegetables, 
or by other animals which feeii upon 
vegetables. There is, therefore^ in Nature, a 
matter common to both, which ferves for the 
growth and nouriftiment of every thing that 
lives or vegetates. This matter can have no 
other mode of effeding growth and nourilh- 
ment, but by aflimilating itfclf to every part 
of the animal or vegetable, and by intimately 
penetrating the texture and form of thefe parts, 
which I have diftinguiflxed by the appellation of 
an internal mould. When this nutritive matter 
abounds more than is fufficient for the growth 
and expanfion of the animal or vegetable, it is 
detached from all parts of the body, and depo- 
fited in one or feveral lefervoirs, under the form 
of a fluid. This fluid contains all the particles 
which are analogous to the different parts of the 
body, and, of courfe, all that is necelTary for 
the reprodudion of a being in miniature per- 
fedly fimilar to the Jifft. In moft animals, this 
fuperfluity 'of mifritive matter does not take 
place tin ,tli£j6»^ave nearly acquired their full 
growth; and hence it is that animals are -mot 
capable of generating before this period. 


When 
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, When this nutritive and prolific matter, which 
is univerfally difFufed, has pailed through the 
internal mould of an animal or vegetable, and 
has found a proper matrix, it produces an ani- 
,mal or vegetable of the fame fpecies. But, when 
it finds not a fuitable matrix, it produces organiz- 
ed beings different from animals or vegetables, 
as the moving and vegetating bodies which 
appear in the feminal fluids of animals, and in 
the infufions of the buds of plants, &c. 

This prolific matter is compofed of organic 
particles, which are always a£kive, whofe mo- 
tions and a61ions are fixed or arreflied by the brute 
parts of matter in general, and particularly by 
oily and falinc fubflances j but, as foon as they 
are difengaged from this matter, which is fo- 
reign to their nature, they refume their adlion, 
and produce different fpecies of plants, and other 
animated beings. 

The effedts of this prolific matter may be feen 
by the microfcope in the feminal fluids of both 
male and female animals. The feinen of vivi- 
parous females is filtrated through the glandu- 
lous bodies which grow upon their tefticles ; and 
thefe glandulous bodies contain a confiderable 
quantity of feminal fluid in their cavities. Ovi- 
parous females, as well the viviparous, have 
a feminal fluid, which is morb adlive than 
that of the viviparous. The Tcn?cn of the fe- 
male is, in general, fimilar to that of the male, 
when both are in a natural ftate. They decom-. 
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pole in the iame manner ; they contain iitnifar 
organic particle; and they exhibit the very fame 
appearances. 

All animal and vegetable fubilances contain a 
great quantity of this organic and prolific mat- 
tef* To difcover it, we have only to fepa- 
rate it from the brute matter in Which it is 
entangled j and this operation is effedled by 
infufing animal or vegetable fubfiances in water ; 
The falts melt ; the oils feparate ; and the or- 
ganic particles become evident by their move- 
ments. They abound more in the feminal fluid 
than in any other parts of animals f or rather, 
they are there more difengaged from the brute 
matter. Soon after flelh is infufed, and while 
it is only flightly diflblved, the organic matter 
appears under the form of moving bodies, which 
are nearly as large as thofe in the feminal fluid. 
But in proportion to the increale of the diflblu- 
ticn, the fize of the organic particles is diminilh- 
ed, and their motion is augmented ; and, when 
the flelh is entirely decompofed or corrupted, 
the^ organic particles are extremely minute, and 
their motion is inconceivably rapid. It is th^n 
that this matter may be poilbnous, like that of 
the viper's tooth, in which Mr. Mead perceived 
an infinite number qHmall pointed bodies, and 
which he imagined to be falls, though they are 
nothing but tttefe fame organic particles in an 
extremely adlive ftate. The pus which pro- 
ceeds from wounds ma^ actjuirg fuch a deg»‘ee 

pf 
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of putrefcency, a$ to become a pcafon the 
•moft adlve kind ; for, whenever this ai^ve 
{natter is exalted to a certain point, which may 
ah^ays be diftinguUhed by the rapidity and mi* 
tTutcnefs of the moving bodies it contains, it 
muft become a fpecies of poifon. The lame 
thing may be remarked with r^rd to the pm* 
fon of v^etables. The fame matter which 
nouriflies us while in a natural Rate, will dc'* 
ftroy us when it is corrupted,, as appears from 
the gangrenes which affeO; the limbs of men and 
other animals, when they are fed with corrupts 
cd grain ; apd from comparing the rehdue of 
the food which adheres to our teeth, with that 
which proceeds from the teeth of the viper or 
of a mad dog, which is nothing but the fame 
matter too much exalted, and in the higheli 
{late of putrefaction. 

When large quantities of this organic and 
prolific matter are collected in ibme part of an., 
animal, where it is obliged to remain, it there 
forms living beings, which we have always re- 
garded as real animals. The txnia, the afca- 
rides, ail the worms found in the veins, in the 
liver, in wounds, in pus, and moft of thofe which 
are formed in putrified ftelb, have no other ori- 
gin. The eels in pafte, in vinegar, and all the 
pretended microfcopic anim'&Is, are only differ- 
ent fqsms affumed, according to,.circumftance.s, 
b^lpb active matter, which has a perpetual 
tendency to prganiration. 


In 



350 R E CAB I T UL A T IO N. 

Ift infullons of -all animal and vegetable fub-» 
fiances^ this prolific matter firftf difcovers itfelf- 
under the form of vegetation : We fee it forny 
into filaments, which grow and expand like 
plants; then their extremities and joints fwel| ■ 
and burft to give paflage to the multitude of mo- 
ving bodies which have the femblance of . ani- 
mals. Nature, it would appear, begins all her 
operations by a kind of vegetable motion: This 
motion we perceive, in a variety of microfcopic 
objedts, and in the expanfion of the animal em- 
bryo; for a foetus, at firft, pofiefies only a Ipecies 
of vegetable growth or motion. r 

■Sound food furnilhes none of thefe moving 
particles for a confiderable time ; Frefli meat, 
grain, fruits, &c. require fome days infufion 
before they exhibit any moving bodies. But 
the more any matter is corrupted, decompofed, 
or exalted, as pus, blighted grain, honey, the fc- 
minal fluids, &c. thefe moving bodies make 
their appearance the fooner. In feminal fluids, 
they are entirely free from other matter; and 
only a few hours infufion is neceflary to difeo* 
ver them in pus, corrupted grain, honey, ftrong 
drugs, &c. 

The exiftence, therefore, of an organic ani* 
mated matter, univerfally difFufed through all 
animal and vegetable fubftances, and' which 
equally ferves jEbr their nourifliment, their g^ovythj^ 
and their reprodudion, is apparent. Nui^sk’ibn 
is efieded by the intimate penetration of this 

matter 
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toatter through every part of ^ animal or yqge- 
table bodies; expanfion, or growth, is only a 
/nore extenfive fpecies of nutrition, which pro- 
ceeds as long as the parts are duCdle, and ca- 
llable of being ftretched; and reproduction is an 
effed of the fame matter, when it fuperabounds 
in the body of, an animal or vegetable. Every 
part of organized bodies fends oflf to proper 
refervoirs the organic particles which are fuper- 
fluous for its nourifhment : Thefe particles are 
perfectly fimilar to the different parts from 
which they are detached, becaufe they were 
deftined for the nourilhment of thofe parts. 
Hence, when the wliole particles fent off from 
every part of the body are affembled, they muft 
neceffarily form a fmall body fimilar to the ori- 
ginal, becaufe every particle is fimilar to the 
part from which it was detached. It is in this 
manner that every fpecies of reprodudion^ 
where only one individual is requifite, as that of 
trees, plants, polypi, vine-fretters, &c. is ef- 
fected. This is alfo the firft method employed 
by nature for the reprodudion of fuch animals 
as require the aid of different fexes; for thefe - 
minal fluid of each fex contains all the particles 
neceffary for reprodudion: But, to complete 
the operation, fomething more is requifite, 
name the mixture of both fluids in a place 
Mt^’^ to the expanfion and growth of the foe- 
and this place is the uterus of the female. 

There 
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There are, thev^ore, no pre>exiftinggerma^ 
or genna iofm&tely contained within each other. 
Bat there is an organic matter difFui^ through all, 
amnutf^ nature^ which is always a^live, always 
tending to form, to afiimilate, and to produce 
bdngs iimilar to thofe which receive it. The 
jj^ies of animals and of vegetables, therefore* 
can never be exhaulied : As long as individuals 
fublift, the dii^rent fpecies will be conftantly 
new; they are the fame now that they were 
.three thouGind years ago: The whde will per- 
petually exift by their own powers, nnlefs they 
be annihilated by the will of their Creator. 
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SECT. I. 

Of the Nature of Man, 

T hough man be much interefted in ob- 
taining a knowledge of himfelj^ yet 1 fu- 
ipe£i; that he is better acquainted with every 
other objed. Endowed by Nature with organs 
deflined folely for our own prefervation, we 
employ them for the reception of external im- 
prel&ons only. An^ous to expand our external 
exiftence.beyond the limits of our powers, and 
to multmy the fun^ons of^oUr fenles, .we fel- 
dom ei^ploy that internal fenfe which reduces 
iiy|B^ur true dimenfibus, and diftinguiflies us 
fiJ^^very other being. If, however, we are 
' VOL, II. 2 defirous 
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defiroua of knowing omrlblves, we nciuft; cultivate 
this fenfe^i^ alone we are .enabled to 

form a difpaffiottate judgment coneerning our 
nature and Condition. ; But bow fhall we giSo 
to this fenfe its full extent and adtivity? Ho\V 
fliall vie emancipate the foul» in jyhieh it refides, 
from all the illufions of fancy ? We have loll 
the habit of employing this fenfe } its a^vity 
is reprelJed by the tumult: of corporeal fenfa- 
tions, and parched with the heat of our pallionsr 
the heart, the imagination, the fenfes, all con- 
fpire to annihilate its exertions. Unchangeable, 
however, in its nature, and invulperable by its 
cflence, it continues always the fame. Its fplen- 
dour may be obfcured, without lofing its force ; 
it may enlighten us lefs* but it guides us with 
certainty. Let, us coHedt thofe rays which it 
ftill emits, and the darknefs wliich furrounds us 
will diminifli ; and, though the path Ihould 
not be equally illuminajtcd from one end to the 
other, we ftiall at leaft have a torch to prevent 
m from wandering. 

^ The firft and moift difficult ftep, in arriving at 
a proper knowledge of ourfelves, is to acquire 
difUnS ideas rf the two fubftances of which we 
are compofed. Simply ;^o affirm, that the (xifr 
is immaterial, unextendedj 'Bnd tmmqrtal, and 
that the* other is ^iieriidiSj^ended, a^'d 'Osor- 
tal, is only dehyiug thofe qualities qne, 

which we know the po^eflfes. 
knowledge can be acquirt^^^^Om 
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‘municate ho pofitlve idea. !l^it, to lay* that we 
are certain of the exiftehce bf the former, and 
^efs affured of that' of the latter ; that the fub- 
^ fiance of the one is fimple, indivifible,' and has 
no form, becaitfe it manifelte itfelf only by a 
ftiigle nibdificatlon, which is that of thought ; 
that the othfr is lefs a fubftance, than a fubjefl: 
capable of receiving Ipecies of forms relative to 
our ferifes, which ate all as uncertain and as 
variable as the organs themfelVes, is advancing 
one ftep towards a diiKnSf idea of the nature of 
the two fubAances : It is afcribing to both dif- 
ferent and peculiar properties ; it affigns to them 
pofitive qualities, and enables us to inftitute a 
comparifon between them. ' 

All our knowledge is ultimately derived from 
comparifon. What is abfolutely incomparable, 
muft be incomprehenfible. Of this ;God is the 
only example : He carthot be comprehended, 
becaufe he can be compared ^th no other be- 
ing. But every thing which is fufceptible of 
being compared, and of being Relatively viewed 
in different lights, becomes a foiirce of human 
knowledge. The mbje fubjeds of cbmparllifon 
which any objed affords, the means of formahg 
a propedknowled^ef cimcerning it are prbpor- 
tionallmndrealed anff 

-o||'^exifience pf To 

to thinki ire)| l|^ rega^^^^ the fame 
T^is tRutlilW nfbife tMh intuitive ; It is 
« 3 " inde- 
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indepebdeal^^^^ the filfeiSi 
df the tnethi^y’, a®d bif all ' dar other relative 
faculties.' But 'exiftehce of"oui*bQdie8, an4 
of external objects, is doubtful to every unpre^ 
^l^iced rcidfoner ; for that extenfion in length, 
hbsadth, and thk^Uefsfji which ^ call our bodies, 
and which fe^, to be ib "intiniately^^ w 
with US, is noting flapre '^n a rdfttion of our 
fenfes; and ^e org;a|^ of fenfation themfelves 
are only c*!^n affinities w^h'^he olgeds which 
aSe<^ them. Kbs theil^^al ienfe, the mind, 
any thing common Of£#nihbf tO thefe organs I 
Have the fenfations produced by light or found 
any refemWance to that fubtile fluid which ex- 
cites the idea of lights dt to the vibration of the 
air which conveys to us the notion of found ? 
*Piefe effedat^fult folely from the necelTary and 
intimate relation that fubfifts between the eyes 
and ears and the difierent matters which a£t 
upon them. Buty as vNsitaVe demonftrated, that 
there is no refel|^lance between lehfations and 
the objedts which pEpduce 'them, is not this a 
nifficient procf that the nature of the foul is dif- 
ferent flthffidhat of matter .?■ 

"7 We^a;y|*^efefbr^ it as an cfta^ 

bliffied pointy that internal fenfation is totally 
difiTbrent froffi its GaUfb } and we havh already 
ffiown, th^, bhjedls exift, tbNey muft 

he very differbit'" the ideas we 
them ; becaufe fecfid^^hs? nbt the 
reimblance fo the ohjb^ whkh it is e::^^' 

May 
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May we aot h^ce co^Itt^Cj ttiiat tlie cauff^ of 
' our fenfations necefiarily diflfer frotu^ur 
concerning them f That exteuTimi which wiS; 
jfterceive by the eye, that impenetrability of 
which we acquire the idea byAouphjng^ and all 
the other conftituent properties of matter, may 
have no exiftence ; fince our inte^al fenfations 
of extenfion, impenetrability, i^c. are neither 
extended nor impeaetrable, and poffefs nothing 
in common with thefe qualides. 

As the mind, during ,,fleep^ is affeded with 
fenfations which are often different from thofe 
excited by the adual prefence of the objeds, 
is it not natural to thinlc, that the prefence of 
objeds is not neceffary to the exiftence of our 
fenfations, and, confequently, that both mind 
and body may exift independent of thefe objeds ? 
For, during fleep and after death, the body has 
the fame exiftence as before, though the mind 
recognifes not its exiftence, and, with regard to 
us, the body entirely lofes its |feing. Now I alk, 
if any objed that can exift, and afterwards be 
no more, which affeds us in a manner tptaily 
difierent from what it is, and from what it has 
been,, can be fo real a§ to kave doqht of dta 
exiftence? 

We |Tiay ftill, howeyeri believe, thou^v’we 
are un^rtain, tb^t fpmething ^^fts Mthput iis ; 
h^ vdr cannot hefttate obnee^ng the r^I ex- 
of every thi% wl^n ias. "ITie exiftence 
MTttte foul, thPr(^Qre» is certap, and that of the 
' Z 3 . ■ body.' 



body feems t^ilNe do^blfMU^ Tke mind has one 
mode <jf i^rdepd^oh'when another* 

Vtrhen ire arf mpke ; after deatb» ihe will per*- 
ii^iVe In a manner ftill inore different ; and thn 
obje^ of fen^tioof or matter in general, ma^T ; 
then have no more ffiKiftence with' regard to her, 
than our bodiesi with which we have no farther 
conne<ftion> 

But, though we admit the cxiftence of mat- 
ter, and that it exifts in the very manner we per- 
ceive kj yet, in comparing it with the mind, we 
iliall find the latter endowed with qualities fo 
pppofite, that we cannot hefitate concerning the 
difference of its nature, and the fuperiority of 
Its rank. ^ 

It is impolfihle tO^recognife the mind under 
any other form' than that of thinking^ which is 
extremely general, fimple, and uniform, This 
form is not divifible, extended, impenetrable, 
nor poffeffes any other quality of matter. The 
mind, therefore^ which is the fubjed of this 
form, muft be indivifible and immaterial. Our 
bddieS, on the contrary, as well as all external 
objcSs, have many forms^ each of which is com- 
pound^j^ divifible, and deftriidtible ; and the 
whole are only relative to the different organs 
by which we perceive them. - Out bodies, and 
matt^^t in general^ themfor^ ppffef^ no cqpilant, 
fea|, or utuverisdf^^ertlesf wMc^^ 
tia to acquire a certain^ of jiSiKiftenc^^ 

hi|8 no^i^'bf .ofjhm 

prefont^^ 



^^refeuted to ro«s«w of 

. whofe ikiB wa$ infeofibje* coijM have tiotic jpf 
,thofe ideas wlv^b orig^nateJ|j^m the fenfe of 
Reeling. A deaf man Icnows nothing of found* 
Suppoling a perfon to be Juccefliyely deprived 
of thefe three inifenments jof fenfkion, tbe^^^ 
would ftill exift, and ma^eft itfelf hy. its ■own 
internil power of thinking. But, if you abftraft 
colour, extenfion, folidity, and all the other 
qualities of matter winch have a relation to our 
fenfes, matter, in this cafe*, would be entirely 
annihilated: The mind, therefore, is indeftruo 
tible; but paatter may* and muft, perilh. 

The fame reafoning applies to the other fa** 
culties of the mind, when compared with the 
moft eifential properties erf matter. The mind 
wills and commands ; the body obeys as far as 
it is able : The mind can unite itj^f^ in an in*> 
ftant, to the moft diftant or moft elevated ob- 
jeds ; and nothing can prevent this uniem, when 
ftie commands it to be efteded. But the body 
is incapable of uniting with any objed; it is 
wounded by every thing that makes, too clofe 
an approach. Every thing refifts and becomes 
an obftacle to its motions, which are naturally 
flow. Is this will, then, nothing more than a 
corporeal movement i and is contemplftir^ . on** 
ly a ftmple oQntad ? Hpyr coul4 tlus t^tad 
^eded with remoie pb|^s, or, dhftrad fub- 
i, ^s uiptioh be inftantane- 
and time, 

Z 4 the 




the id^ of mQt|Gii|,is iiiconceiVj^ble. The will, 
therefdri^ If it he , a, mption, is not a materiat 
motion i aindj if the' um of the mind with its, 
oli^edt he ,a contadi;, it muft be a contidf, or ra-\ 
ther an intimate penetration, at a diftance ! qua- 
ht|es which are the reyerfe of thofe of matter, 
and which, of cour% can belong only to an 
immaterial being. • 

But I am apprehcnfive of having dwelt too 
long upon a fubjedl, which, by fome, may be 
regarded as foreign, tp the nature of this work. 
What connexion, it may he faid, have metanhy- 
0cal remarks 0 % the mind with|aatugal hiiiory ? 
If I were confcioua of abilities fuffieient for the 
difcui^on of a topic fo elevated and extenlive, 
this refledion, f acknowledge, would not give 
me any uneafinefs ; and I have abridged my 
obiervadons, folely hecaufe I defpaired of being 
able to comprehend a fubjed fo immenfe, and 
fp important in its nature^ Why Ihould the 
npbleft part of manhe rejeded from his hiftory ? 
Why thus prepotetoufly debafe him, by confi- 
dering hitn merely as an animal, while his na- 
ture is fo difiTerent, and fo fuperior to that of the 
brptes, that nothing but the mod brutal igno- 
rance could ever dream, pf confounding them ? 

Man, id is true, refemlbles the, other {^imals 
in the materii^l part pf his being; ^.and, <0 the 
enuineratipn of natural .^ftences^ we are o^ge^ 
tor^nk him in tbc:: el^ of But^i)^ 

natntjh?^er6; genera 

'■are 
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are mere indepetiitlent iadividuals. CiafTes apd 
> genera are only the arKtrary operations of otir 
.own fancy : i^dy though we place man in one 
of thefe claffes, we change not his nature; we 
derogate not from his dignity ; we alter not his 
real condition j we only aflSgn him the firft rank 
among beings which refenibie him folely in *the 
material part of his exiftence. 

When we compare man with the animal 
creation, we find in both a material organized 
body, fenfes, Eefh and bloody moticm, and ma- 
ny«jQ^er firiking refemblances. But all thefe 
analogies ace e^tnal, and authprife ua not to 
pronounce, that the nature of man is fiihilar to 
that of the brute. In order to acquire a diftinft 
idea concerning the naturei'^ eaich, it is necef* 
fary that we ihould have as complete a know- 
ledge of the internal qualities of animals as we 
have of our own. But, as it is impoflible to 
know what palTes within animals, or how to 
rank or ellimate their fenfations, in relation to 
thofe of man, we can only judge by comparing 
the effeds which refult from the natnral opera- 
tions of both. 

Let us, therefore, coufider thefe eife^ts j anc^ 
while we acknowledge all the particular refem^ 
blances; we lhaU only examine fdrne of the moil: 
general difUndions. The moil: ftiipid man, it 
willvl^ admitted, is the moft 

j^ed! and fagacid^ anim^ : ' governs it, and 
Imakes it iTAbfervient to his jporpOfeai Thb he 
.■ ^ ■ ■ ededs' 
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iiifeds fiot fo addrefe^s bji; 

the fuperfoHty of hi^rmttirc.’ He compels the 
amifial to obey jfoflTeffed ofc 

reaibti, which' enables him to projeft and to 
ih i fyftematic manner. The ftrongeft and raoft 
fe^cious animals have not the capacity of com- 
tnanding the mferi«»^’1Sibes, or of reducid^ thetn 
to a ftate of fervitude. The ftrongerj Indeed, 
devour the weaker t But ithis a£tion implies an 
urgent ^ peceffity only, and a voracious appe- 
tite^ qualities ver^* difierent ftiim that which 
i>rodude8 a train of adions all direfted tp~mie 
epmmort’ defiga. If ahimat^l^ endowed with 
this faculty, why do not fome of them affume 
the reins of government* over others, and force 
them to furniftethtdr food, to watch over them, 
and to relieve them when fick or wounded? 
But, among animals, there is no mark of fubor- 
dination, nor the leaft trace of any of them be- 
ing able to recognize or feel a fuperiority in his 
natute above that of other fpecies. We fhould, 
titefefo^f copeitide, tha%-all animals are of the 
fame nature, ahd that the nature ef man is not 
only far fiifperiof, but iikcwif^ of a very di|Ferent 
^hd from that of the brutes ^ 

Man exhibits, by external ftgns, what pafles 
within %im. He comtAunkates ' his lentiments 
by words ; ,»nd this ,%h is «tuve#tk ' The fa- 
yageand the eitiK^edp^n have thefame pow ^^ 
of utteiran^e ; • bi^ nalUt^Iy, andH are 

p(|u#ilF'und^ftood»^ # n# owing, a? fome'^ 

have' 



lui¥< imagui^dt, to a de&S; ijj their orgatis, that 
"animals are denied tl^^>faenlty of fpecch; Thp 
tongue of a i monkey hiis'ibeen difcovered by 
anatomiljs to be as perfed » that of a man*. 
The monkey, therefore, would i|)eak, if it could 
think. If the train of its thoughts were analo* 
gous to that of ours, it W04l4 fpeak the language 
of men ; and fuppofing the order and manner 
of its thinking to be peeuUar to the fpecies, it 
would ftill fpeak a language intelligible to its 
neighbours. But apes hav^ never been difco> 
vsee^conver^g together. Inftead, therefore, 
of thinking in ;j|/toanncr analogous to man, they 
feem not to have the fmalleft order or train in 
their thoughts. As they exprefs nothing that 
exhibits combination or arrangement, it follows, 
either that they do not think, or that the limits 
of their thinking are extremely narrow. 

As feveral fpecies of animals are capable of 
being taught to prtMjounce words, and even to 
repeat fentences, this is an invincible proof that 
the want of fpeech ^ong them is not owing 
to any dSfed in their organs. Many other 
brutes might, perhaps, be taught, to articulate 
words ti but, to m^dte them conceive the ideas 
which thefe words exprefs, is beyond the power 
of art. They feem to articulate and to r^at 
merely an e<^hp^^q^ a toacbiae, They are 

* See Mr Perault, 

t Leibnitz mentions a dtig tiat had been laaght to ptO;^ 

* ^9unce feveral frefich and Garii^ 

dffedive, 



dWfedive^ < not raEJ^e' attechanifp ©f their organs,^ 
but in tbek " 

Lang^age'imp^^ tMnkihg; and it 

is fOT^hki rwfon that brute animals are incapa- 
ye%f fpeech : For, though we ihould allow them 
te^ofli^s fomethifig llmib^ our firft appre- 
henfions, and to our Utoft gro& and mechanical 
lenfation8,-4t is ci^^in that they are unable to 
form that affociation of ideas in which alone the 
eflence iaf refledion '^d of thought confifts. 
They can neither ^ink nor ipoikj becaufe they 
can neither join no^ ieparate ideas ; and, fQj:*the- 
fame reafott, they neither invent nor Aring any 
thing to perfedibn/ If they were endowed with 
the power of receding, even in the flighted de- 
gree, they would hte Capable : ^ making fome 
prc^efs, and acquire more induftry ; the pre-f 
fent race of beavers would build their houfes 
with more art and folidity than their progeni- 
tors; and the hee would daily improve the cell 
which ihe inhabits : For, by fuppofing that this 
celh^'faas the perfedion which it is capable, 
we^ afoabfc to this infed^^^^ genius and under- 
flandihg fU^pcs^oCA^^^ the human, by which it «is 
enayed, Aait 

point of peifcdidn * tb ^ w its work can he 

carried, vgijt nei^r can >a*taN^ view 
of this point t Much d prac- 

tlcej are ncceffaryi beft^tbe meaaed of our arts 
, dit he brought tb o^ltdijty; 

■Whence 
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Whence pfc^eeds* this# unifbrmk^ lit" Jail; the 
operations of aiuraals W^ does every fpedbs 
perform the fame work in very fame man- 
ner? And why is the exeetition of different in- 
dividuals neither better nor worfe than that of 
every other ? Can there be a ftfonger proof th^^ 
their operations are only the refults of pure me- 
chanical impulfe ? if they piaffed a iidgle fpnHc 
of that inward light which illuminates man-> 
kind, we fhould find variety, at leaf!:, if not per- 
fedion, in thelJfAWorks ; ev^y individual would 
iBriwhii fome difierence in liis mode of execution* 
But fuch «differe»ce8 never appear : They all 
work upon the fame plan ; their mode of ading 
runs through the whole fpecies, and is not pecu- 
liar to any individual. If, therefore, we afciibe 
to animals a mind or foul, we muft allow but 
one to every fpecies, of which each individual 
has an equal fhare : This foul would, of courfe, 
be divifible, and, corifequently, iMteriid, and 
very diflferent fi'ora ours. 

Why, on tht contrary, is fo much variety 
exhibited in the operatiUljs of men ? Why does 
fervile imitation coft us more labour than origi- 
nal defign ? Becaufc our fouls are proper 
and independent of any other j and- becaufu- we 
pofTefs riothlng common to the ^ecres, but the 
matter which conftitutes 'Oiir hodieSj and by ' 
which alone •‘^e have any rcfemW to the 
brute creation; r 

If 
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,?! If idt£r^a^ dh cdiiiorfeat 

or^h?, fbduld hot as ^ a vanety appear in 
the d^dratlohst^ the fame fpecies ofhnimals, as* 
in' Would hot thofe endowed 

Sheir organs build their nefts, and their 
GellS) Ih a mahhei" more foUd^ elegant, and com- 
modious? If any individual had more genius 
titah another, woSid it not be rendered confpi- 
cuous by its ihodc of ading ? But nothing of 
this kind is ever exhibited: The greater or lef- 
fer perfedioh of corporeal organs, therefore, has 
no ihfluence upon the nature of internaj^i^fas- 
tion. From this xircumftancej we may fafely 
include, tha| animals poffefs no fenfations of 
this kind ; that they neither belong to matter, 
ncBf depend, as to their nature, upon the texture 
of corporeal organs; and of courfe that there 
is ih man a fubftance totally diftind from mat- 
ter, which is the fubjed and the caufe that pro- 
duce thefe fenfations. « 

But thefe proofs of the immateriality, of the 
hhman mind may be extended ftill farther. We 
have ^en remarked, rpiat Nature proceeds in 
her operations by imperceptible degrees. This 
truth, which otherwife admits of no exception, 
is here totally reverfed. Between the faculties 
of man and thojfe of the moft minute animal, 

. the diftance inhnite. This is 4 clear proof, 
that the nature of man is chU^rent from that of 
^ ttoc«^rute creation ; that he himfetf^ constitutes a 
ii^^ate d^s from which there are numberlefs 
■ degrees 



degrees of deicc 5 >t, before wc lirnye at the ftstc 
.of the mere animal; for, if man were of the 
fame rank with the animals, there would, be in 
nature a certain number of beings lefs perfe^ 
than man, and fuperior to any animal we are 
acquainted with } and thofe intermediate beings 
would defeend imperceptibly from man to the 
monkey tribes. But no fuch^eings exift. The 
paflage is fudden from a thinking being -to a 
material one, from intelleftual faculties to me- 
chanical powers, from order and defign to blind 
imnu lfe. from reflexion and choice to ungovern- 
able apPeti^e. 

Tliis is a ftrong indication of the excellence 
of our nature, and of the immenfe diftance fix- 
ed by the bounty of the Creator between men. 
and animals. Man is a rcafoning being j the 
animal is totally deprived of that noble faculty : 
And as there is no intermediate point between 
a pofitive and a negative, between a rational and 
an irrational animal, it is evident that man’s na- 
ture is entirely different from that of the animal; 
that the latter only refei||ble8 the former in the 
external or material part ; and that, to form a 
judgment from this material refemblance alone, 
is {hutting our eyes voluntarily againft that light 
which enables us to diftinguiih truth from falfe- 
bood. 

Haviiti; ewfidfred the internal nature of man, 
and demonlfti^ted the immateriality of his foul, 
we {hall next examine his extern^ part, and 

7 
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give the hiftory of his body. In the preceding 
chapters, we have explained his formation and 
expanhon, and traced him to the very moment^ 
of his birth: Let us now run over the different 
ages of his life ; and, after condu£i:mg him to 
that period when he is feparated from his body, 
we lhall leave it to moulder in the common mafs 
of matter to which it originally belonged.* 





SEC t. II. 
Of Infancy, 


N othing exhibits fuch a ftriklng pic- 
ture of weaknefs, of pain, and of mifery, 
. agTtt«;*'?0!Bdition of an infant immediately after 
birth. Incapable of employing its organs or its 
fcnfes, the infant requires every kind of fuccour 
and afliftance : It is more helplefs than the young 
of any other animal : Its uncertain life feems 
every moment to vibrate on the borders of death. 
It can neither move nor fupport its body : It 
has hardly force enough to exift, and to an- 
nounce, by groans, the pain which it fuffers j as 
if Nature intended to apprife the little innocent, 
that it is born to mifery, and that it is. to be 
ranked among human creatures only to partake 
of their infirmities and of their afflidlions. 

Let us not, difdaia to confider that ftate in 
which our exiftence commenced ; Let us view 
human nature in the cradle; and, leaving the 
difgufl that might arife from' a detail df the cares 
which infancy demands, let us inquire by what 
degrees this delicate and hardly exiUing machine 
acquires motion, confiftency, and ftrength, 

VOL. II. A A 
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An in&nt, pafles froi^ one element 

into another. When it efcapes from the waters « 
Whichfurroiinded it in the Womb of the mo- 
theri; it is expofed to the air, and inftantly feels 
the imprefliona of that active fluid. The air 
aits upon the olfa^ory nerves, and upon the 
organs of refpiration. Thu aition produces a 
ihock, a kind of fneezing, which expands the 
chefl;, and gives the mr a free pafiage into the 
lungs, the vefleles of which it dilates. After 
the air remains for fome time, it is heated and 
rarifled to a certain degree, tmd the 
fpring arifing from the dilatation of fSe fibres 
re-adts upon this ratified fluid, and expells it 
from the lungs. We will i\ot here attempt to 
explain the caufes of the alternate motion of 
fefpiration, but fliall confine ourfelveS to its 
eiie^s. 

This fundion is eflentially neceffary to the 
exiflence of man and of many other animals. If 
refpiration ceafes, the animal muft.perifhj when 
once commenced, it never flops till death ; and, 
after the foetus begins to refpire, it continues 
tills adion without interruption. It is probable, 
liowever, that the foramen ovale of the heart 
does not clofe immediately after birth, and, confe- 
quently, that part of the blood muft pafs through 
that aperture., The whole IjJbod, therefore, en- 
ters not, at iirfl, into the Iqngsj and a new-borjn 
child may perhaps be derived of air for a coittr; 
fiderable time without fuffocatioh. This con- 

jeilure 



jednre feetns to be 6oniiriBcd by fome expe- 
riments I lately made apon young dogs. I pfo- 
cyred a pregnant bitch, of the large gray-hound 
kind, and, when juft about to litter, I fixed her 
fo in a bucket full of warn water, that her hin- 
der para were entirely covered* In this fitua- 
tion fhe HIrought forth three puppies, which, 
after being difengaged from dieir membranes^ 
were immerfed in a fiuid nearly of an equal 
temperature with that of the amnios. After 
afiiiiing the mother, and waihing the puppies in 
^tlifes^stirer^ I fuddenly removed them into a pail 
of warm mitt:, without allowing them fime to 
rcfpire. I put them into the milk, in preference 
to water, that they might have an opportunity 
of taking fome food, if they found a defire for 
nourilhment. I kept them immerfed in the milk 
for more than half an hour; and, when taken 
out of it, all the three were alive. They began to 
breathe ; and they difchafged a quantity of fluid 
matter by the mouth. I allowed them to re- 
fpire about half an hour, and again immerfed 
them in the warm milk, where they remained 
another half hour. I then took them out ; Two 
of them were ftill vigorous ; but the third feem- 
ed to languifh: I therefore ordered it to be car- 
ried to the mother, which, befide the three 
brought forth in the water, had lidered other 
fix in the natural manner. The puppy which 
was born ip the water, and had continued one 
half hour in wlafm milk, before it was allowed 
A A 2 to 
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to breatire, and .nnotKer half hour after it had 
refpired, feemed to be very little incommoded ;r 
for it foon recovered, and was as aflive and lively 
as tbofe which had received no injury. Of the 
fix that were brought forth in the air, I threw 
away fourj fo that there remained only two 
with the mother^ befide the. One that had been 
littered' in the water. I continued my* experi- 
ments upon the other two which had been twice 
immerfed in the milk: After allowing them to 
breathe about half an hour, I plunged them a 
third time into the milk, where they renyjjjed 
another half hour. Whether they %alR5w^ any 
of the milk, I could not determine; but, when 
removed, they appeared to be nearly as vigorous 
as before their immerfion. Having carried them 
to the mother, hpweyer, one of them died that 
fame day ; but I know not whether its death 
was owing to fome accident, or to the injury it 
received from being plunged into the milk, and 
deprived of air. The other lived as well as the 
firft; and both grew up, and were equally vi- 
gorous as thofe which had not been fubjeded to 
the experiment. I pufhed thefe trials no far- 
ther ; But I learned enough to convince me, 
that refpiration is hot fo indilpenfibly necelTary 
to the exiftence of a new-born animal, as to an 
adult; and that, by employing certain precau- 
tions, it is, perhaps, poflible to feeep the foramen 
ovale open, and, by this means, produce excel- 
lent divers, or a ^ecies pf amphibious animals, 

■' ' '’which. 
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which would he able to live equally in air or in 
•water. ' 

. The air, on its firft entrance into the lungs, 
generally meetS' With fome obftacle, occafioned 
by the fluid fubflance colledled in the wind-pipe. 
This obftacle is greater or left, in proportion to 
the vifcidnefs of the liquor. Biit the infant, at 
birth, raifes its head^ which formerly reclined on 
its breaft ; and, by this operation, the canal of 
the wind-pipe is lengthened ; the air, of courfe, 
rufties in, forces this fluid into the cells of the 
J’JsgSi. .which it dilates j and, in this manner, the 
mucous fubftance, which oppofed the free paf-. 
fage of the air, is difiufed through the whole 
fubftance of the lungs. The perpetual admif- 
fion of frefti air foon dries up this fuperfluous 
moifture; or, if it fhould ftill incommode the 
infant, it excites a cough, and is thrown off by 
expectoration, which generally runs out of the 
mouth, becaufe the child has not yet ftrength 
enough to fpit. 

We can remember nothing that paffes at this 
early period of our exiftenee. It is, therefore, 
impoflible to difcover the feelings produced in 
the child by the firft impreflions of the air. But 
the cries and groans it utters immediately after 
.birth, are certain indications of the pain occa- 
fioned by the aClion of the atmofphere. Till the 
moment of birth, the infant is accuftomed to the 
mild warmth of a tranquil fluid. It is, therefore, 
confonant to reafon, that the a^ion of a fluid 
A A 3 unequal 
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unequid in its ten^rstore, is isoo violent fot tlm 
lax and delicate fiWes of a new*bom infantf It 
is equally feni^e of of cold : In every 
fituation it t^ers coiiiplaints ; and pain appears 
to be ks firft and only iett£ition. 

MofI: animals are blind ibr Ibme days after 
birth. Infants open their eyes the moment they 
come into the world ; bnt thmr eyes are fixed 
and dull : They have iu)t diat luftre and bril-> 
Uancy they afterwards acquire ; neither have they 
thofe motions which accompany difiin£l: vifion. 
But they feem to feel the impreffion 
for the pupil contradis or dilates, iir pfc^ortion 
to the quantity of light. A new-born infant 
cannot diftinguiih c^jedlsj becaufe the organs 
of vifion are fiill imperfe^f : The cornea is 
wrinkled} and perhaps tfie retina is too foft and 
lax for receiving the impreJficms of external bo- 
dies, and for producing the fenfations peculiar 
to diftinft vifion. . 

The fame remark may be applied to the other 
fenfes. They have not yet acquired that force 
and confifiency which the operation of the fenfes 
demand : And, even when they arrive at this 
fiate, it is long before the %)i^tions of the in- 
fant can be juft and complete* The fenfes are 
inftruments of which we padually learn 
the ufe. That of vifion is the inoft noble, and 
the moft wonderful ; bati at the fame time, it 
}s the moft uncertiifi The 

tioias prqdHced'by ki if ' reined every mo- 

ment 
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raent by the fenfe of touchings would unifomJy 
lead us into fiilfet^condufions. The fenfc of 
itouehii^ is the crherion of all the othbr fenfes: 
ft alone is efiential to animal exi&ence, and is 
univerfally difiii&d through every part of the 
Tiody. But even this fenfe is imperfed at birth : 
A new-born infant, indeed, difcovers fymptoms 
of pun by its cries and its groans ; but k has no 
expreffion that indicates pleafure. It begins not 
to fmile in lefs than 40 days: It is about this 
tintt, likewife, that it b^ins to weep ; for its 
former cries wi^e not accompanied with tears. 
There artfno veftiges of the paffions in the coun- 
tenance of a new-born child. The features of 
the face have not acquired that confiftenee and 
clafticity which are neceflary for exprefiiog the 
fentlinents of the mind. AU the other parts of 
the infant’s body are extremely feeble ; and 
their motions are awkward and ilbdireded. It 
is unable to Hand ered ; its thighs and legs are 
Hill bended, from the habit contraded while in 
the womb of the mother; it has not ftrength 
to ftrctch out its arms, or to lay h<dd of any 
tiling with its hands ; and, if abandoned in this 
condition, it would remain on its back, without 
being able to turn to one (ide or another. 

Frqm thefe remarks, it appeal^, that the pain 
felt by infants recently born; and whiich they . 
cxprefs by ciying, is only a corporeal fenfatioh, 
.iimilar to that^of at^^ who likewile 
cry the tiiey are bi^ght forth ; and 

A A 4 that 
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that mental lenfa^on commea^ fooner 
than 40 days after birth ; for fmiles and tears 
are the effe^s df two, internal fenfations, which, 
both depend jupon the aiStion of the mind. The 
former is an agreeable fenfation, which origi- 
nates from the fight or remembrance of a 
known and defirable objedt. : The latter is- a dif- 
agreeable agitation, compounded of fympathy 
and anxiety concerning our own welfare. Both 
thefe paifions prefuppofe a certain degree of 
knowledge, and a power of refledling, and of 
comparing ideas. Smiles and tears are expref'- 
fions of pleafure and pain peculiar <0 the hu- 
man ipecies; for the cries, the motions, and 
the other marks of bodily pains and pleafures, 
are common to man and moil of the other ani-<' 
mals. 

But we muft now return to the material or- 
gans knd afFeifiions of the body* The fize of an 
infant born at the full time is generally about 
21 inches, though fome exceed, and others fall 
much below this ftandard. The breaft of a 
child of 21 inches, meafured by the length of 
the fternum, is about three inches, and only 
two, when the infant exceeds not 14 inches in 
length. At nine months, a foetus generally 
weighs from .. 12 to 14 pounds* The head is 
large in proportion to the body j but this dif- 
proportion gradiially 'wears oil; as the infant ,in- 
eteafes in fize. Th^e fldn' of a nery-born child 
jji very fine, an^ of a reddifh colour, its tranf- 



OF iNFA^rd^Y: 

parency allowing a flight tint of the blood to 
fliine through. It is even alledged, that the red- 
•der the flcin of an infant is at birth, it will af- 
terwards become the fairer and more beautiful. 

The form of the body and members of in- 
fants, recently after birth, is by no means per- 
feft. The parts are too much rounded; and, 
even when the child is in high health, they have 
a fwollen appearance. A kind of jaundice ge- 
nerally comes on at the end of three days ; and, 
at the fame time; there is milk in the brealts of 
infants, which is fqueezed out by the fingers. 
As the gr?>wth of the child increafes, the fuper- 
fluous juices and fwelling of the parrs gradually 
diminifli. 

In fome infants, a palpitation may be feen in 
the fontanella, or opening of the head j and, in 
every child, the beating of the finufes, or arte- 
ries of the brain, may be felt at this place. 
Above this opening, a fpecies of fcurf appears, 
which is often very thick, and mull be rubbed 
off with a brufli, when it becomes dry. This 
matter feems to have fome analogy to the horns 
of quadrupeds, which likewife derive their ori- 
^n from an opening in the flcull, and from the 
fubftance of the brain. We fliall afterwards 
fhow, that the extremities of the nerves become 
folid when expofed to the air j and that horns, , 
nails, claws, &e. are genuine produdions of this 
pervops fubflance. 


The 
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The Hiud conudned in the amnios leaves up- 
on the iiifantV body a vifeid whitifli matter, 
which is fometifneB fo adhelivei that it requires 
to be diluted with fome mild liquid Insfore it 
can be removed. In this country, we always 
wrafli the iniknt with warm liquors ; but there 
are whole nations, who inhabit climates much 
colder than outs, where the infants are plunged 
into cold water as foon as they are born, with- 
out receiving the fmalleft injury. The Laplan- 
ders are even faid to leave their new-horn in- 
fants in the fnow till their refpiration is almofl 
ftoppcd w'ith cold, and then throw them into a 
warm bath. This rough treatment is continued 
three times every day for the firft year : And, 
after that period, the children are bathed thrice 
a week in cold water. The inhabitants of the 
northern regions are firmly perfuaded that cold 
bathing makes men more healthy and robuft ; 
and, therefore, they inure their children to this 
habit from their very birth. We are, indeed, 
totally ignorant, how. far our bodies may be 
rendered capable of fuffcring, of acquiring, or 
of lofing by the power of habit. The fayages 
in the ifthmus of America, when covered with 
fv/eat, plunge themfelves into cold water with 
impunity : The wotpeh throw their drunk huf- 
bauds into the rivers, in order the more fpecdily 
to remove the efFe«ffs of intoxication ; . The mo- 
thers bathe in cold water along with their in- 
faats the moment after they are deliVcted ; and 

yet 
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yet much fewer of them die ©f chUd<«bearing 
than in other countries, where a practice of this 
kind would be regarded as eKtremely dangerous. 

Infents, a few minutes after birth, and gene- 
rally after feeling the heat of a fire, difcharge 
urine, and likewife the meconium or excrement 
which had been formed in the intedines during 
their hbode in the womb. But this laft evacu- 
ation does not always happen fo foon ; and, 
when it is retarded during the firft day, the 
child is often a^ded with cholic pains ; the dlf- 
. charge muft, therefore, be promoted by proper 
remediSSs The meconium is black, and, when 
entirely purged off, the ftools are of a whitifli 
colour. This change generally happens on the 
fecond or third day. The odour of the excre- 
ment becomes then more offenfive than that of 
the meconium j which b a proof that the bile, 
and other bitter humours of the body, begin to 
be mixed with the faeces. 

This obfervation feems to confirm what was 
formerly advanced concerning the growth and 
nourifhment of the foetus. We then remarked, 
that the foetus was nourifhed by abforption, 
and that it received no food by the mouth. This 
change in the odour of the excrement is a proof 
that the (tomach and inteftmes of the foetus have 
no action, or, at leaft, tJiat they ad not in the 
fame manner, as after the motiofte communica- 
ted to them by refpiratipn ; fince it is only after 
this period that the mixture of 

the 
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tbe bile and pancreatk juice with the food, takes ^ 
place in the ftomach and: ihteftincs. Thus, 
though the bile ^d pancreatic juice are fecreted . 
in the foetus, thefe liquors remain in their refer- 
voirs, ai]^ pafs not into the inteftines; becaufc, 
like the ftomach, thefe refervoirs have yet no 
motion or adion fuffieient fo make them empty 
their contents into the receptacles of the food. 

Before the child is allowed to fuck, we allow 
it time to difcharge the llime and meconium in 
its ftomach and bowels. As thefe fubftances 
might four the milk, and produce bad elFeds, .. 
we firft give the child a little wine and<(^tlgar, in 
order to fortify its ftomach, and to promote fuch 
evacuations as are neceflary to prepare it for re- 
ceiving and digefting its food. Ten or twelve 
houre, therefore, ought fo elapfe, before the 
child be allowed to fuck for the firft time. 

The infant has hardly efcaped from the womb 
of its mother, and enjoyed the liberty of ftretch- 
ing its limbs, when it is again condemned to a 
more cruel and unnatural bondage. The head 
of the little innocent, is fixed j its legs are fetter- 
ed ; its arms are bound down to its fides ; and 
it is laced with bandages fo ftrait, that it can- 
not move a fingle joint. It is a fortunate cir- 
cumftance, when the fwaddings are not drawn 
fo tight as to ftop refpiration, pr when the 
midwife has the fenfe to lay the miferable cap- 
live on its fide, that the naforal moifture may 
fjfehtanepufty flow from itspiputh ; for it is de- 

;.nied 



nied the liberty turning its head to facilitate 
this neceflary difcharge. Is it not an inftance. 
of fuperior wifdom in thofe nations, who fim- 
ply clothe their infants, without tormenting 
them with fwaddling-bands f The Siamefe, the 
Indians, the Japanefe, the Negroes, the favages 
of Canada, of Virginia, of Bralii, and almofl 
all the inhabitants of South Amverica, lay their 
infants naked into hanging beds of cotton, or, 
put them into cradles lined with fur. Thefe 
practices are both fenfible and humane : The 
reftraint of fwaddling-bands muft be painful. 
The efiis^ts made by infants to difentangle them- 
felves have a more diredt tendency to diftort 
their members, than any pofitions they could at- 
iume, if left in the full pofleffion of liberty. 
Swaddling-bands may be compared to the flays 
worn by young girls, which occafion many 
more deformities and difeafes than they are in- 
tended to prevent. • 

If the efforts for liberty made by infants thus 
fettered be hurtful, the inaliyity to which they 
are condemned is, perhaps,li,flill more noxious. 
The want of exerdfe retards the growth of their 
members, and diminishes the flrength of their 
bodies ; and,, of courfe, thofe children who are 
allowed full freedom of motion will be the moft; 
vigorous and healthy. It was this motive that 
induced the Peruvians to leave th*e arms of thehr 
infants perfedly loofe, in a wide fwathing-bag: 
Afterwards, when their childreh grew older. 
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they put them up to tho m}d(^e ii* a hole itig 
out of the eatth, and lined with Hiien; thek 
arms, by this GonfHvancc, wete at full liberty) 
and titey could move that heads, and beUd theit 
bodies, without falling, or hutting themfelves. 
A# fopn as they were able to ftep, the breaft was 
ptefented to them at a little diftance, to entice 
them to Walk. *^Tbe children of Negroes are 
often expofed to greater difficulties before they 
can approach the nipple ; they cling round one 
of the mother's haunches with their knees and 
legs-; they adhere fo faft, that they fupport 
themfelves without the affidance of therfJfother ; 
they lay hold of the breaft with their, hands ; 
and they continue to fuck without inconveni- 
ence or danger of falling, though the mother 
moves about or Svorfcs at her ordinary labour. 
Thefe children begin to walk or rather to creep, 
on their hands and knees, at the end of the fe- 
cond month ; and, by exercife, they acquire the 
feculty of running, jn this fituation. With nearly 
equal quicknefs as ilHy do upOri their feet. 

Infants, recently ifter birth, fleepmuch ; but 
their fleep is often interrupted. As they likewife 
require frequent rtourifhment, they ought to 
have the breaft once every two hours during the 
day, and, in the night, as often as they awake. 
At firft, they Ifeep almolft continually ; and they 
feem never to awake but when ftimulated by 
hunger or pain ; Their ileep, therefore, gene- 
rally terminates by a fit of crying. As, in the 

cradle, 



cradle, tliey are o^ged to lie in the fame pofi* 

, (ion, and are cltamed down by bandages, this 
fituation foon becomes painful. They are befidea 
‘often wet and chilled by their excrements, the 
acrinaony of which irritate? their delicate and 
fenfible ikin. In this condition, the eSbrts of 
children are extremely feeble j and their calls 
for relief are exprefled by cries and groans* 
This fuccour Ihould always be fpeedily admini- 
iiered ; or rather the inconveniences they feel 
ihould be prevented, by frequently changing 
part of their clothing. The lavages are fo at- 
tentive t^.,this article, thait, though they cannot 
change their furs lb often as we do our linen- 
cloths, yet they fupply this defeat by employ- 
ing other fubftances, of which they have no oc- 
cafion to be fparing. In North America, they 
put wood duft, which they obtain from trees 
that have been corroded by worms, into the bot- 
tom of tlie cradle, and renew it as often as ne- 
ceflary : The cHildren are laid upon this powder 
and covered with Ikms. Thpugh this powder, 
may, perhaps, be as foft as oqr down-beds ; yet 
they ufe it not for the purpofcspf delicacy,. but 
becaufe it quickly abforbs moifturc of every kind. 
In Virginia, they place the child naked upon a 
board covered with cotton, and provided with 
- a hole for the pa^ge of the excrement. The 
cold in this country is unfavourable to fuch a 
pradice ; but it is almoft general in the eaft of 
Europe, and particularly in Turkey. This pre- 
4 caution 
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caution has another advance ; it precludes al! 
kind of care, and prevents th6 dreadful effedtsl 
which too commonly refult from t^e common 
negligence of nurfes. Nothing inferior to mater- 
nal affeftion can fiipport that perpetual vigilance 
and minute attention which the infantine ftate 
requires. With what propriety, then, can fuch 
exertions be expected from ignorant and? mer- 
ceriary nurfes? 

Some nurfes defert their children for leveral 
hours without feeling the fmalleft anxiety : 
Others are fo callous as not to be affeded with 
their cries. In this fituation the uj^fortunate 
infants feem to defpair ; they exert all the force 
of which they are capable ; and their cries only 
ceafe when their ftrength is exhaufted. This 
exceflive crying either occalions difeafes, or at 
leaft throws them into a ftate of laffitudc, which 
deranges their conftitutions, and may have fome 
influence on their tempers. Indolent nurfes are 
guilty of another' abufe : ■ Inftead of employing 
proper means for pleafing the child, they rock 
it violently in the cradle. This agitation eon- 
fufes the brairii flops the crying, and, if long 
continued, ft uns the child into fleep. But thia 
forced and unnatural fleep is only a palliative j it 
removes not the original caufe of complaint. 
Long and violent rocking, on the contrary, may 
diforder the ftomach and head, and lay the 
foundation of future diforders. 

9 Before 



Before put into the cradle we 

• ought to be certaM that they want nothing; 
§nd they ihould never be rocked With fuch vio- 
lence as to confound or ftun them. If they 
lleep not fufficiently, a gentle and equal motion 
may be employed. Neither fliould they be of- 
ten rocked ; for, if they be once accuftoihed to 
this mofion, they will not afterwards lleep with- 
out it. Though children, when in health, Ihould 
lleep long without the afliftance of art ; yet their 
eonftitution ihay be injured by too much lleep. 
In this cafe, they Ihould be roufed by gentle 
motion, 6/- foft and agreeable founds, and by 
amufmg them with brilliant objcdts. This is the 
period when they receive the firft imprelllons 
from the fenfes, which are, perhaps, of more im- 
portance during life than is generally imagined. 

Infants always diredl their eyes to the lighteft 
part of a room ; and if, from the child’s litua- 
tion, one eye only can fee the moft luminotis 
part, the other, for want of equal exercife, will 
not acquire equal ftrength. To prevent this in- 
convenience, the foot of the cradle, whether the 
light proceeds from a window or a c^dle, ihoulU ' 
be placed oppolite to the light : In this polition 
bqth eyes *eceive the Kgbi at the fame tlme^ add 
confequently acquire, by exercife, an equal de- 
gree of ftrength : Ifoneeyedcquiresmqre^dhgtli 
than the other, the child will fquint ; for I have 
elfeiyhere proved, that ah inequality of ftrength 
in the eyes is the caufe of Iquinting 

* See Mem. de I’Acad. des Scirnc«», aonee 1743. 

voj,. n. 3 B 


For , 



/ For Ae fixft two' monl|||^^ iofant fliould 
receive no other jfood t|iaa the nailk of the mov , 
ther or nurfe * and, if its coid^Itniion be deli- 
cate^ thu nouridiinent alone Ihould be continuea 
dbrlng the third and fourth month. , A child, 
however robuft, may be injured, if any other food 
be adminiftered before the , end of the firft month* 
In Holland, in Italy, in Turkey, and through 
the whole Levant, children are allowed no other 
food during the firft year. The favages of Ca- 
nada nurfe their children four or five, and fome- 
times fix or feven years. In our country, as 
moft nurfes have not a fufficient quantify of milk 
to fatisfy the defires of their children, in order 
. to fpare it, they give them, even from the be- 
ginning, a compofuion of boiled bread and milk. 
This nouriftxment appeafes hunger ; but, as the 
ftomach and inteftines are yet too weak to di- 
gf ft fuch a groft, vifcid fubftance, the children 
are- greatly hurt by it, and often diO -pf indige- 

animala, in cafes of neceflity, 
ip^uty the mother; But then the 

obliged to fuck the animal’s teat, 
that it . ^ receive the milk in an equal and pro- 
per degree of heat, and that, hy the aftion of 
the mufelea in fuokwgj thf m^ be mixed 
with ^eatty digeftion. 

J have known feyerel pnifants who had no other 

they were equally 
''vigorous 



vlgoroiir tho^lipli^ iuid been nurfed by their 
mothers 

• After two or three months, when the child 
has acquired fome ftrength^ it may have food 
fomewhat more iblid, as baked with milk, 
a fpecies of bread Which gradually diipofes the 
ilomach to receive common bread, and fuoh 
other nOilrtlhmeat ii it muft afterwards be ac» 
cuftomed to take. 

The conliftence 6f liquid food is thus gradu-* 
ally increafedv tht^ the child's Ilomach may be 
prepared to receive what is Hill more folid. In* 
fahts, duiihg the ftrft year, a're incapable of tna* 
ftication. ‘iThe rudiments of the teeth are ftill 
covered with the gums, which are fo foft, that 
they can have little eiie^ upon hard fubftancesi 
Some nurfes, efpeciMiy among the common peo- 
ple, firft chew the food, and then give it to their 
children. Before refle^ng oh this pra^ice, wi- 
mull throw dilde every idea ‘ ’of difgufl;, of which 
children, at this age, have not the leaft cohc^ 
tion. They afe equally dtfpofed to receive ntou.i 
rifhment from the inoiiih of the nude, as from 
her breads. This cuftom feems lb have Ori]^- 
natcd from fome natural indin^: for We meet 
with it in many^Coirntries which are mcceeding^ 
remote from each other ; as in Italy, in Tiirkey, 
in mod parts of Ada, in America, in -the Antiles, 
in Canada, &c. As it is the cmly way by WK^ 
the domachs of Gfaifdreh can bel^ 
proper quantity of faiiva, f believe it is very ufe- 
8 s 3 ful 



fbl to them.' If the nurfe chew« a bit of brcadj^ 
it is foaked in her faliva, which renders it fitter 
for nourifhment than if it had been diftited in, 
any other liquor. This pradice, however, is 
i^nneceflary after children are furnifhed with 
teeth, which enable them to chew their food, 
and to mix it with their own faliva. 

Th6 incifores^ or cutting teeth* are eight in num-* 
ber, four in each jaw, and they generally appear 
about the feventh month, though, in fome cafes, 
not till the end of the firft yean Thefe teeth 
are often premature; for fome children have 
them at birth, and foetufes ., have b^n found- 
with teeth completely formed long before the or-s 
dinary time of geftation is hnifhedr 

The rudiments of the teeth are lodged in foc^^ 
kets, and covered with the gi^s : In the procefs 
of their growth, thoy fxtend their roots to the 
bottom of the focket, and break through the 
gums, This procefs obfervea not»thft; ordinary 
laws of -Nature, which ad continually on the hu-t 
naan body, without occafioning any painful fen-, 
fation. Herf Nature makes a violent and pain-? 
ful effort, which is often attended with fatal 
eonfequences. Children, when teething, lofq 
their ufual ^rightlinefs, and become peevifh and 
fretful, The gums are at, firft red and fwel-? 
led; and, ypben the circulation of the blood is 
nearly ftopped by , the preflure of the. teeth, 
. they tprn whidfb* ; CbUdren perpetnally apply 
tb?ir to the abided jart, in order tp re-» 



mov6 the irrita^on i To procure ftill farther re- 
lief, they are furniflied with a piece of ivory, 
.coral, or any other hard fmooth fabftance, which 
they rub againft the gums. This operation re- 
laxes the parts, affords a momentary ceffation of 
painj renders the gums thinner, and facilitates 
their rupture. But, notwithftanding every pre- 
caution, the rupture of the gums is always-; ac- 
companied with pain and danger. When thn 
gums are uncommonly ftrong and rigid, they 
refill the preffure of the teeth for a confiderable 
time, and occalion a violent inflammation, which 
often proves fatal. The Ample operation of 
cutting the gum removes the inflammation, and 
gives a free paflage to the teeth. 

The canine or dog-teeth, which are four in 
number, and fituated next to the cutting-teeth, 
generally appear in the ninth or tenth month. 
About the end of the firft, or during the courfe 
of the feeond year, the li^eteen niolares or grin- 
ders, four on each fide of the canine-teeth, cut 
the gums. But thefe periods vary greatly in 
different children. < ■ - 

The cutting-teeth, the dog-teeth, and the firft 
four grinders, arts generally £hed during the 
fifth, fixth, or feventh year ; and are commonly 
replaced in the feventh year, though fometimes 
not before the age of puberty. The Ihedding of 
thefe fixteen teeth is occafioned by the expanfipn 
.of the rudiments pfTa fecmad fet, wM^^ are fi- 
tuated at the bottom of the focicets, and, by 
;B B 3 their 
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i| no lecon4 fet helo w the other grinders j and, 
th^iilbre, they never fixed but fa^ aedident, and 
theit; feldom repaired* 

■ ftill other four teeth fituated at the 


glh^ity of each Jaw. In fefne perfons, thefe 
thifh are entirely wanting s' 'Rieyfeldoin ajppear 
befo|e the age of puberty, and fotnetimes not 
fifi a itiore^^^ pemod. They are diftin- 

gtftfiied b|' the heme of and either 

i^ppeajrfdcceflSvel^;^^^^^^^^ a time. It is ow- 
this irreghkjdty in the wifdom-teeth, that 
the number of teeth is not unifornrfy the lame, 
which y4iies froih Women, it has 

been alledged, have generally fewer teeth than 
men.' .■ : 

Spihi(puthor» teeth^ 

like thbisiof e^ wchiid eontmue to 

grow duririg 1^, i# tlfey #iie hot conftantly 
Worn down by ghhdlng the food. Sut this 
hOtiOtt l^tns to hi'tsbntradiaed hf eitpeiience ; 
fbr^]P§E|^e Who^‘^Oe hpon K<|uid food have not 
longer teeth than thofe who eat the hardefi 
kinds ^?idiihent. Be hrho hold this 

opinto# 'j^i^ably thS tulks of certain 

#ximall' their teetfc^ The lulka of the wild 


boar^' a^hf the elephant, for example, conti- 
mie but ^eir increafe, af- 
ter their fize, is extreme- 




M greater analogy to 


m' tee^ not a proper 
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place 




place for fijdli vdUcuffions. We Ihalli^aljr 
mark, that, ia children, the firft fet oif tee^ are 
, lefs folid, and ciiore loofeljr fixed in their fc^efsii 

than the fe^d. 

It has been often afletted, that the hair 
of children is alwaye brown } and itbatif|i;f^ it 
fails off, it is replaced by hair <o£ 
lours.* I ant ynable to determine wl 
remark be well founded; but the hair <ffinb% 
children is fa|r, and oftcniCn^re 
fome it is red, f and ih othm ^ack : But in 
thofe who are to have lair or %own cotnplea^ 
ions, the hair is more or lefs fair in et^ infant' 
cy. Thofe who are to be fair haVe-^lwrally 
blue eyes ; thofe who are tp be rcd J^e yel^ 
lowifh eyes; and thofe who are to brown 
,have eyes of e dark^^^^y^^ coknir : ^t thefe 

diffin^tions are imperf^tyamatked in^biidren 
recently affer biith ; becaufe their eyes then 
almofi: always blue, - 

When infants ait alloyiid illo cry lottg aiidl 
violently, ruptures am fte^hpitly thf Oonfe.* 
quence of the efforts they make. Thefe are eafily 
reduced by the applicaticm 6f bandagi^» Bur* 
if this remedy be too loag Anegle^edyfhedifeale 
may continue during life»; The lindtlvto W^ 

I have prefcribed myfelf -permit ; 
mention all the difeafesinctdenljl^ljd^^lly..' T 
rtiall only remark on this 
with which they are often; 
ced from the nature of their 
8 84 




J|jedle8 df chylfj^ purely iiutr#e« fiibftance^ 
withcNijt iiiy : Itj of courferi ; coufifts 

Cfttirtfly of o^ftic and prolific matter, which, 
whfjttvia^properly digefted hy thcftomach, and 
ap^^y^%Okthe iiouriihment and growth of the 
||)dyiil ^umesi by, ita O^ural adivity, other 
and prciduces animated beinga, or worms, 
iia^ch pjmfufion, that: tho child is often in dan^^ 
gcf being deftroyed by them. The bad ef- 
fefb ofec 5 ®otted^^^^^ might perhaps be 
;pteyse^e4 by allbijdBg children to ihink a little 
'vidnii^becaufe ffer^nted liquors^have a tenden- 
^ td |;|^jbvent the ■ generation worms : Fer- 
menttSh i^uors likewile cpniaih jfew organic nu- 
#itive ^|Meles } : and; it is chiefly by aSHing on 
the foli^ that wine? communicates flrength tb 
thlebo^^^for ^conb#|^l|b nou^fliment. Be^ 
fides, iiiijft children ^ fc^d of wihe ; or, at 
leaft, theysare eafily^icetiftoroed to drink it. 
t Though the bodies of infents be extremely 
ddicatCi they ai« Jefs of cold than at 
any ^^hj^ period of ®e. Their internal heit, 
it wopld appear, is proportionally greater : The 
quickHe6^«^,;the i^ti^ in children feems to for* 
tify thiftiiii^ion.^ i-Sm animals, fof the fame 
^fon, haye unqnf^ohably nmre heat than large 
ones j .l^^sjithe^adli'ontof the heart and arteries 
;rincreaf|^|^pj|OpoTtion to the comparative finall* 
aefs nil which takes place in the fame, 

as‘ wep^b'd*ife?mn|-fpecies. The- pulfe of an 
man, is more frequent than 

that 






that of an ado^ OT'Of a large man. Thd ji»ulfe 0^ 
an ox is flower than that of a man ; a dog’s pldlfe 
•is quicker than It man’s ; and the motion df thd 
heart in very fmall aninials, as that of afparrotyj' 
is fo rapid that the flirokes can hat'diy be nuinbefedi 
The life of a child, till it be thtde 
age, is eittremely precarious. iS the twtj^d 
three fucceeding yearsi hovrever, its life^becodj^' 
more certain; and, in^the fixth or fevetlth year** 
a child has a better chance of lining than at any: 
other period; By confultin^ Simpfon’s tables 
of the degrees bf mortality a| diiferent ages#-, 
it appears, that, of a certain number of^i^fldren 
born , at the fame tlifiej more than a of 

them died in the firft year, more than% 'thirJ 
in two years, and at leaft one half in the firfli,, 
three years. If this ^i^Sdulation be juft, ^hen a 
child is born, we m^ht liy a betj that it wouM 
not live above three years, ( This exhibits a 
melancholy view of the human fpecles ; for, 
though a man who dies of 21 is ge-^* 

neVally lamented, as bein^|>reniaturely deprived 
of life; yet, according to dicle tables, one half 
of mankind muft die befUi'^the termination of ^ 
three years ; and, confequently, every ^matt who 
lives more than thfee years, inftead of complail^: 
ing of his fate, ought to eonfider himfelf as pe^ 
culiarly favoured by his" Creator, mor- 

tality of children is not nearly foBfreSilinuevery : 


* See SJ'xnpfon’s tallies/ publilhed at ioiidon 742. 
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phce as sa Londeai; M. Di^r^ de S. Maw has 
dpinoxdhrated, by a number of experiments made 
in France^ "that one half of the children born at, 
the fame time are not extin£^ in lefs than feven 
or eight years ; and, therefore* we might infure 
the life of a new-born child for feven or eight, 
years. Whetkia child arrive at five, fix, or 
feven years, it appears, from the fame experi- 
ments, that its life is more certain than at any 
other age ; for we may. then infure for 42 years 
more. But in proportion as it advances above 
five,, fix, or feven years, the number of years it 
will probably live conftantly decreafes. At 12, 
for inftance, the chance b equal for 39 years 
only, at 20 for 33^, at 30 for 28, and fo on, 
till the age of 85, when the chance is equal for 
three years more 

In the growth of the human body, one thing 
is exceedingly remarkable. The growth of the 
foetus increafes more and more, in equal times, 
till it efcapes from the wpmlj. The growth of 
the child, on the contrary, gradually diminilhes, 
in equal times, till tfie age of puberty, to which 
^it makes a fiidden bij^nd, and foon acquires its 
full ftature. The fqetus, at the end of the firft 
month, is an inch long ; at the end of the fe- 
cond it is two inches and a quarter; in three 
months it is three inches<^and a quarter j in four 
months it is more than five inches j in five 

* See the tsblee at tbe end of tUi volaiiie. . 
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teonths, it is fix and a halfj or feven inches ; 
'in fix months, it is eight and a half, or nine 
inches ; in feven months, it is more than 1 1 
inches ; in eight months, it is 14 inches ; and in 
nine months, it is 18 inches. Though thefe 
meafures vary in'different fubje£ls, yet the uni- 
form refult is,* that the foetus, is equal times, 
continues to have a proportionally greater in- 
ereafe. But, if a child at ijirth be 1 8 inches long, 
it will not acquire, for- the next 12 months, 
above fix or fevefl inches more ; that is, at the 
end of the firft year, it will be 24 or 25 inches; 
in two years it will only be 28 or 29 inches; 
in three years it will be no more than 30, or, at 
moft, 3a inches; and afterwards, till the age of 
puberty, it will not acquire above one and a 
half, or two inches, every year. Thus the foe- 
tus grows more in one month, when near the 
termination of its abode in the uterus, than the 
child does in one year, till it arrives at the age 
of puberty, when Na,ture feems to make a fud-* 
den effort to bring her work to maturity. 

For preferving the health of children, virtu- 
ous and w'holefome nurfes axe of the utmofi: im- 
portance. We have too many mdanchcly ex- 
amples of certain difeafes being communicated 
from the nurfe to the child, and from the child 
to the nurfe. Whole villages have, in this man- 
ner, been infected with the venereal virus. 

Children, ills probable, would be much more 
ftrong and vigorous* if they Were nurfcd by 

their 



ijieir mothers* whdli 'milk muft W more a^reft* 
able to them than that of any other woman j 
for the foetus is nourilhed in the womb with a. 
liquor which has a great refemblance to the 
milk in the breafts. TTius the infant is, in fome 
meafure, accuttomed to the milk of the mother, 
even before its birth. But the milk of another 
woman is not only new to the child, but fs often 
of fo different a nature, that it is difficult to re- 
concile the child to the^ufe of a ftranger’s milk. 
We fometimes fee children, vj*ho cannot digeft 
the milk of certain women, languifh and turn 
difeafed j and, if they are not fpeedily fupplied 
With another nurfe, they foon perifh* 

Nothing can be more deftrudive to children 
than the pfadice of crowding numbers of them 
into the fame hofpital. Moft of them die of in- 
fedious difeafes, which they would certainly 
efcape, if they w'ere brought up in feparate 
houfes, and particularly at a diflance from great 
towns. The fame expence would be fufficient 
^tio fupport them j and numberlefs citizens, which 
eonftitute the riches of a ftate, would, by this 
iimple and natural mode of treatment, be faved 
to the public^ 

Children begin the difficult tafk of learning 
fo fpeak about the 12th or rjth month. They 
pronounce the vowel A with more facility, be- 
caufe it r^uires only the opening of the mouth, . 
and forcing out the ^r. £ requires the tongue 




to be raife(}, at the ikme time that the lips are 
opened. In pronouncing I, the tongue is flill 
.more elevated, and approaches the teeth of the 
upper jaw. O requires the tongue to be deprcf- 
fed, and the lips contraded j and, in the pro- 
nunciation of U, the lips tnuft be ftill more con- 
tracted, and fomewhat extended, ? The firft con- 
fonantS articulated by children are thofe which 
require the leaft motion pf the organs. B, M, 
and P, are moft eafily pronounced, B and P 
require only the lips to be joined, and then 
opened with celerity j and for M, they muft be 
hrft opened, and then quickly fhut. The arti- 
culation of the other confonants cannot be 
effected without more complicated movements. 
The pronunciation of C, D, G, L, N, Q, R, S, 
and T, depends upon particular motions of the 
tongue, which are not eafily defgribed. F re- 
quires a prolongation of found beyond any of 
the other confonants. Thus, of the vowels, A is 
moft eafily pronounced ; • and of the confo- 
nants, B, P, and M,. It is for this, reafon that 
children, in all countries, firftj^egin to articulate 
the words J3a£af Papay Mama., Thefe words are 
the moft natural, only becaufe they are moft 
eafily pronounced ; and the letters of which 
they are eompofed muft exift in every language. 

It is worthy of remark, however, that, as the 
founds of feveral confonants are very -fimilar, 
as thofe of B au4 Q and S, ofK and Q, of 

Pand 



© and T, of F and V, of © and J, of G and K,^ 
and of L aftd R, there may be many languages 
in which thefe different confonants are not em- 
ployed. Biiti in every language, a B or a P, a 
C of an S, a K or a a D or a T, an F or a 
V, a G or a J, an L or an R, are indifpenflble ; 
and, in the moft contracted alphabets, there muft 
be at leaft fix or feven confonants ; becaufe the 
articulation of them is not complicated, and the 
founds by which they are uttered are all diftinCt 
and different from each other. Children who 
cannot eafily pronounce R, fubftitute L in place 
of it, and T in place of D ; becaufe the former 
are more difficult to articulate than the latter: 
And the foftnefs or harfhnefs of a language 
depends on the choice of confonants which are 
more or lefs difficult to pronounce. But it is need- 
lefs to enlarge upon this fubjeCt. 

Some children, at two years of age, articulate 
diftinSly, and repeat whatever is faid to them ; 
but raofl children require a long time. It has 
been remarked, that thofe who are long before 
they learn to fpeal:, never articulate with the 
fame facility as thofe who |Gquire that faculty 
more early. The latter may be taught to read 
before they are three years of age ; and I have 
known children read araaziiigly at four. But, 
after all, it is difficult to determine whether any 
advantages are to be derived from fuch premature 
mftrujSion. We have had fo many examples of 

prodigies 
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prodigies of learning at four, at eight, at twelve, 
and at fixteen years, who turned out to be either 
fools, or men of very little ability, at twenty- 
*five, that I am inclined to think, that the com-, 
mon mode of education, by which Nature is 
not prematurely forced, and which is difcreetly 
proportioned to the llrength and capacity of chil- 
dren, 4S ftill the belh 



SECT. III. 


Of Puberty, 


P UBERTY commences where childhood 
ends, and accompanies through the 
after periods of life. Before pubertf, Nature 
feems to have had nothing in view but the growth 
and prefervation of her work. The provifion £he 
has made for the infant extends no farther than 
the nourifliment and expanfion of its members. 
It lives, or rather enjoys a kind of vegetable ex- 
iftence, which'*is confined to itfelf, and which it 
cannot communicate. O^ut the principles of life 
foon multiply ; AVe are fooq polTefled of a ftock, 
fufticient not only for our own being,, but for 
enabling us to beftpw exiftence upon others. This 
redundancy of life, the fource of health and vi- 
gour, can no longer be confined, but is ftrongly 
impelled to expand and diftuf^ itfelf. The age 
of puberty is accompanied fcveral external 
and internal marks. It is the fplring of life j the 
feafon of pleafure. May we enabled to write 
tji^ hiftory of this critical periftd, without excit- 
ipi; any ideas biit what are ftrjflly philofophical ! 

.In 
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Ifl the hiftory of man, puberty, circumciflon, 
• chftration, virginity, impotence, and many other 
circumftances, are articles too efTential to be 
omitted. We lhall, therefore, endeavour to de- 
fcribe them with that delicacy of ftyle, that phi- 
lofophical apathy, which annihilate every loofe 
defire, and beftow on words nothing more than 
their fimple and primitive fignification. 

Circumcifion is a cuftom'of great antiquity, and 
is ftill pradlifed over the greateft part of Afia. 
Among the Hebrews, the operation was performed 
eight days after birth. In Turkey it is delayed 
to the feventh or eighth year, and fometimes 
to the eleventh or twelfth. The children in Perfia 
are circumcifed at the age of five or fix; the 
wound is healed with cauilic or aftringent pow- 
ders; and burnt paper is very generally ufed, 
which according to Chardin is the bell remedy. 
This author tells, _ that the operation, when 
performed on grown perlbns, is attended with 
confidefable pain; That they are obliged to be 
confined to the houfe three or four weeks; and 
that death is fometimes the confequence. 

In the Maldivia iflahds, children are circum- 
cifed at the age of feven years. To render the 
Ikin’ foft, the children are bathed in the fea fix or 
feven hours before the operation. The Ifraelites 
made ufe of a fharp fione: The Jews ob- 
ferve the fame mode in mpft of their ’fynagogues. 
But the Mahometans employ a knife or 
a razor. 

c c 
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An operation fsailar to circumcifion is necef" 
fary in certain difeafes. It is a common opinion, * 
that the prepuces of the Turks, %nd of othei^ 
natiops where circumcifion is pradifed, would 
naturally grow too long, if they were not cur- 
tailed in childhood. Boulaye fays, that he has 
feen, in the deferts of Arabia and Mefopotamia, 
on the banks of the Tigris and Euphrates, 
numbers of Arabian boys whofe prepuces were 
fo long as to render them incapable of generation, 
without the aid of circpmcifion. 

The people of the eaft have likewife longer 
eye-lids than the inhabitants t)f other nations. 
The fkin of the eye-lids refembles that of the 
prepuce* But what relation can take place 
between the growth of thofe diftant parts ? 

Girls as well as boys are circumcifed, upon 
the borders of the Perfic Gulph and the Red Sea, 
But thele people never perform the operation 
till the girls have palled the age of puberty ; be- 
caufe there is no redundande before that period. 
In other climates, the excefs of growth in the 
nymphae appears more early ; and is fo general 
among certain people, as thofe upon the river 
Benin, that they circumcife both girls and boys 
eight or ten days after birth. . The circumcifion 
of females was an ancient c^ilom} even in Africa. 
Herodotus mentiohs it among the ufages of 
the Ethiopians. ■ 

' Circumcifion may, therefore, be founded on 
nceelfityj it has, at leaft, propriety for hs ob- 
it jed. 
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^ jeft. But and caftration ihufl: have 
arifen from jealoury. alone. Thefe ridiculous 
•and cruel operations have been invented by 
gloomy and fanatical tyrants, who, actuated by 
a mean envy, and adefirebf monopolizing natural 
pleafures, enacted and enforced thofe barbarous 
and bloody laws, which make privation a virtue, 
and mutilation meritorious. 

Boys are infibulated by drawing the prepuce 
forward, piercing it, and putting a fmall cord 
through the holes, which remains till the cica- 
trice of the opppfite fides be formed: The cord 
is then removed, and a ring fubftituted in its 
place, which is made of fufficient ftrength to laft 
as long as the perfon who ordered the opera- 
tion pleafesj. and fotnetimes it remains for life. 
The eaftern monks, who take on the vow of 
chaftity, employ a large ring, which renders a 
breach of their oath impoflible. We lhall after- 
wards mention the method of infibulating 
females. It is impoilible to imagine any thing 
too ridiculous upon this fubjefll, which has not 
been pradifed by fome men, either from motives 
of paffionorof fuperftition. 

During infancy, there is fometimes but one 
tefticle in the fcrotum, and fometimes none. We 
muft not, however, coiKliude that children in 
this lituation are totally deftitute of* thefe parts, 
it often happens, that the tetticles remain in the 


* This word fignifies the Operation of tying or fewing parts 
together. 
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abdoraeA, or are entangled in the^ rings of the 
mufcles. But time generally removes thefe 
obiHacles ; and the teftes defcend into their proper . 
receptacle at the age of eight or ten, and fome- 
times not till the feafon of puberty. Parents, 
therefore, have no reafon to be anxious about 
fuch of their children as feemingly have no teftes, 
or but one. The tefticles of adults are feldoin 
concealed; becaufe nature, at the age of pu- 
berty, makes ftrong efforts to bring them to 
light. The fame effed: is fometimes produced 
by difeafe, or violent motion, fuch as a leap, a 
fall, &c. Even when the tefticles never make 
their appearance, the purpofes of generation are 
not fruftrated. Men of this kind are often 
endowed with uncommon vigour. 

There are men who have but one tefticle. 
This defeat, however, is inoffenfive; for it is 
always uncommonly large. Some men have 
three, and are, on that account, faid to poflefs 
more vigour and bodily ftrength. We learn, 
from the animal creation, how greatly thefe 
parts contribute to ftrength and courage. How - 
different is an ox from a bull, a wedderfrom a 
ram, and a capon from a cock? 

The pradtice of caftratiOn among mankind is 
very extenfive, andfof^rcat antiquity. It was 
the punifhment of adultet^^ jamorig the ^SEgyp- 
tians. In the Roman dOtnihions, the number of 
eunuchs was confuierable i At this day, thefe 
mutiiated males arc employed through all Afia 

and 
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, and part of Africa, aa guards upon the ^aftity 
of the ladles. In Italy, this infamous, this cruel 
'operation, has nothing for its object but the im- 
provem.ent of the voice. The Hottentots cut 
off one tefticle, becaufe they imagine that this 
operation renders them more fwift in the chafe. 
In oth^r countries, the poor people mutilate their 
children, to make them incapable of procreatioiSt, 
and to prevent them from feeling thofe excruci- 
ating pangs which they themfclves buffer, when 
they want bread to fupport their offspring. 

The fpecies of caftration vary according to the 
objedt in view. -When the improvement of the 
voice is intended, the two tefticles are only cut 
out. But men, whofe minds are inflamed with 
jealoufy, would not believe their females to be 
fafe in the cuftody of fuch eunuchs: They em- 
ploy none but fuch as have been deprived of the 
whole external parts of generation. 

But amputation is not the only means of ac- 
complifhing this* end. Formerly, the growth of 
the tefticles was prevented, and their ftrudture 
deftroyed, without any incifion: They bathed 
the infants in warm water and decodlions of 
plants, and then prefled and rubbed the tefticles 
for a long time, in order to deftroy their texture. 
Others compreffed them with an inftrument: 
Soihe pretend, that this fpeci^ bf caftration does 
not endanger life.. 

The amputation of the tefticles is not very 
dangerous: It may be done at any age j the 
c 3 . time ^ 
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time nf infan^, howeycr, is alisays preferable^ 
Rut the amputation of the whole external parts 
x)f generation is often fatal^ efpecially if per-* 
formed after the age of fifteen years. Even in 
the mofl favourable time, which is from feven 
to ten years of age, there ^ always great danger. 
The difficulty of preferving eunuchs of this kind 
renders them exceedingly precious. Tavernier 
informs us, that, in Turkey and Perfia, they bring 
five or fix times the price of the other kind. 
Chardin obferves, that the total amputation is 
accompanied with the moli: exquifite pain ; that 
it is performed pretty fafely upon young child- 
ren; and is exceedingly dangerous after the 
age of fifteen; that hardly a fourth part efcape 
with life ; and that the wound is never cured in 
lefs than fix weeks. On the other hand, Pietro 
della Valle aflerts, that thofe who fuffer this pu- 
nifhment in Perfia for rapes, and other crimes 
of that nature, heal eafily, though advanced in 
years ; and that they apply nothing but afhes to 
the wound. I know not whether thofe who 
underwent the fame punifhment in Egypt, as 
piodorus Siculus relates, efcaped with equal eafe. 
According to Thevenot, vaft numbers of negroes, 
who are forced by the Turks to fubmit to this 
operation, perifh, eyeh when it Is performed on 
children of aglit i^ t^ y^ 

• Befide negfo eunuchs,"^ there are others at 
Conftantihopie, thfpuj^ut atfl Perfia, 

&c. who, fpr are brought from 

■ the 
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the kirigdoB5f <# Golcdn^^ the peninfula on this 
fide the Ganges, the kingdoms of Aflaii, Aracanr, 
•Pegu, and Malabar, where their colour is grayj 
and from the Gulf of Bengal, where they are 
of an olive colour: There are fome white 
eunuchs from Georgia and Circaffia; but their 
number is finall. Tavernier fays, that, when he 
was in the kingdom of Golconda, in the year 
1657, 22000 males were caftrated. black 

eunuchs come from Africa, and efpecially from 
iEthiopia. In proportion to the uglinefs and 
horror of their appearance, they are the more 
efteemed, and bring a higher price. A very flat 
nofe, a frightful afpeft, laige thick lips, and, 
above all, black teeth placed at a great diftahce 
from each other, are admired qualities in a 
eunuch. Thefe people have commonly fine 
white teeth: But fuch teeth would be a capital 
defed; in a eunuch, who ought to\be a hideous 
monfter. 

Eunuchs, who are only deprived of their tefti- 
cles, have a lively fenfe of titulation in what 
remains: They have even the external fignmore 
frequently than other men. The part which 
remains, however, is generally fmall; for it con- 
tinues nearly in the fitme Hate in which it was 
before the operation. A (eiuiiuch callrated at 
feven years of age» wen :^ived at twenty, is no 
better, with reg^d to thu matter, than a child 
of fevem Tbofe, bnthe pfther hand, who hs^e 
not undergone the op^tiba tiU the. age ofi pu- 
c#C4 berty^ 
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bertjr, or laterj have parts nearl)i equal to thofe 
of found men. 

Peculiar relations fubfift between the throat* 
and the parts of generation, though we are 
totally ignorant of their caufes. • Eunuchs have 
no beard j their voice, though ftrong and pierc- 
ing, can never reach a low or deep tone. Secret 
dii'eafes often appear in the throat. The re- 
markable fympathy which fome parts of the 
body have with others, though at a diftance, 
and of a different nature, is a fubjed too much 
negleded: We are apt to defpife effeds, when 
we cannot eafily difcover their caufes. Hence 
it is, that we never think of examining thefe 
relations or fympathies, although they are the 
proper fpring of the animal conftitution. In 
females, there is a remarkable fympathy between 
the uterus, breafts,' and head. How many 
curious and ufeful fads of this nature might be 
difcovered, if phyficians paid more attention to 
this interefting fubjed! It would produce more 
enlightened views, and a more extenfive utility, 
than can ever be expeded from a mere regifter 
of Anatomical names. It is impoilible to difcover 
the principles of animal motion; The fprings 
which give life to organization are not to be 
found in the mufcles, veins, arteries, and ner^'es, 
defcribed with fuch.^nutena^ by anatomifls. 
X^anized bodie^artf^^^lCMdf mternal powers, 
upoQ< yshich tba mechanifm have 

no influri^e^." Inftead bf attempiing to difcover 

thefe 
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tWe powers, by attending to their effedb, they 
have been treated as ideal exiftences ; they have 
"ceafed to be the objeds of philofophical re- 
fearch. They have at laft reaflumed their native 
importance in the laws of gravitation, in elec- 
tive attrat^ionsj in the phenomena of eledri- 
city, &c. But, notwithftanding the evidence 
and univerfality of their exiftence, as their 
action is internal, as they are folely objefts of 
reafon, and have little connexion with the 
fenfes, they are in danger of efcaping our obfer- 
vation, and we admit them with difficulty ; for 
judgment is generally occupied and dire<Sted by 
external objeds. We never imagine that the 
internal conftitution of animated beings ought to 
be a principal obje£t of enquiry. We conceive 
that the human genius is limited to external 
objeds ; and, therefore, we overlook every thing 
that might lead to a more refined and fpiritual 
philofophy. 

The ancients, lefs limited in genius, and pof- 
fefled of a more comprehenfive philofophy, were 
not aftonifhed to meet with fadts which were 
inexplicable : They viewed Nature through a 
more tranfparent medium. A peculiar corre- 
Ijpondence or fympathy, was to them only a 
phenomenon; but, tons, becaufe not reducible 
to fome fanciful laws of motion, itiis a paradox. 
They knew that Nature produced her principal 
efFeds by laws cbnc^ed from human eyes; 
They knew, that, to trace her various laws and 

model 
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modes of operadon, exce«]ed the powers of our 
circum&ribed faculties. A certain number of 
uniform and related effeds, therefore, was to 
them fuificient to conftitute a caufe, or law of 
nature. Whether, according to the ancients, 
this fympathy ihall be called a peculiar corre- 
ipondence between different parts of the body, 
or, according to the moderns, it ihall be con- 
iidered as an unknown relation in the action of 
nerves, its exiftence in the animal ©economy is 
univerfal; its effects, therefore, are of the utmoll: 
importance to the theory, of medicine, and can- 
not be too diligenly fcrutinized. But this is not 
the place for a full inveftigation of fuch an im- 
portant fubjeft. I {hall only obferve, that the 
relation between the voice and the generative 
organs takes place not only in eunuchs, but in 
other men; It is even difcoverable in females. 
In men, the voice changes at the age of puberty ; 
and in women, who have a ftrong rough voice, 
the pal&on of love is fulpefked to be violent. 

The, firft fyroptom of puberty is a fenfe of 
fulnels and ffiffnefs in the groins, which is mod 
perceptible when vralfcing, or when the body is 
bent forward. This iliffnefs is often accompa- 
nied with pretty fmart pain in the different joints 
of the limbs; It is . Ukewife accompanied with a 
new and peculiar fenfation in thofe parts which 
diftinguiCh the fexes. Small whitidi tubercles 
alfo begin to appear in thefe parts^ which are the 
germs, of their natural veil. The voice, fora 
connderable time, is rough and unequal; after 

which . 
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which it becomes^^aapre full, articulate, and flrong. 
This change is very confpicuous in boys; but it 
>is lefs diftinguifhable in girls, becaufe their voices 
are naturally more lharp. 

Thefe marks of puberty are common to both 
fexes ; But each fex has marks peculiar to itfelf j 
as the eruption of the menfes, and the expanlion 
of the breafts in women; the beard and faculty 
of procreating in men. Thefe marks, indeed, 
are not always uniform, beard, for ex- 

ample, does not always appear precifely at the 
age of puberty: There are even whole nations 
who have hardly any beard. On the contrary, 
there is no country where the age of puberty in 
women is not diftinguilhed by the enlargement 
of the breafts. 

Among every race of mankind, the females 
arrive at puberty fooner than the males. But 
■ the age of puberty is very different in different 
countries. It fee ms to depend upon the tempe- 
rature of the climate and the quality of the food. 
The children of citizens and of opulent parents, 
who are generally fed with rich and nourifhing 
viduals, arrive fooner at this ftate. But child- 
ren brought up in the country, or whofe parents 
are poor, require two or three years longer; 
becaufe their food is not only bad, but given 
too fparingly. In the fouthern parts of Europe, 
and in cities, gtrls arrive at. puberty about the 
age of 12, and boys about 14. • But, in northern 
climates, and in the countryj girls hardly come 
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to maturity till they arc* fourteen, and boys not 
before fixteen. 

It may be aiked, Why are the females, in all® 
climates, capable of procreating fooner than the 
males I The anfwer is eafy : The bodies of men 
are larger and ftronger ; thdr bones are harder, 
and their mufcles more compa£t ; a longer time 
is therefore neceflary for their growth. Bcfides, 
as the growth of the body tijuft be nearly com- 
plete before a fuperfluous quantity of organic 
juices can be accumulated in the parts deftined 
for generation, women, of courle, muft arrive 
at maturity fooner than men. 

In the warmeft climates of Alia, Africa, and 
America, the age of puberty commences in girls 
at ten, and fometimes at nine. The periodic dif* 
charge, though lefs abundant in warm climates, 
appears much fooner. The interval is nearly the 
fame in all nations. With regard to time, a 
greater diverfity takes place between individuals 
than between nations. In the fame climate and 
nation, Jbme females fuSer this evacuation every 
15 days; others have an interval of fix weeks: 
But a month, or a few days more or lefs, is the 
moft ufual period. 

The quantity evacuated feems to depend upon 
the quantity of nourifiiment and of infenfible 
perfpiration. The difcbarge is greateft in fe- . 
males who eat largely and take little exercife: 
It is leaft in warm countries, where the perfpi- 
ration is more copious The quantity of this 

difcharge 



rtJB^ERT Y. 41 j 

dJfcharge has been yarioufly eftimated. It is, 
* indeed, difficult to make an accurate meafure. In 
different fubjeAs, and different circumilances, it 
varies from one or two ounces to a pound, and 
even more. It generally continus to flow three, 
four, or five days; but fometimes it remains for 
fix, feven, and even eight days. The caufe of 
this dilcharge is generally afcribed to a fuperfluity 
of bloody and nutritious juices. The fymptoms 
which precede it are certain indications of a 
plethora, as heat, tenfion, fwelling, and the 
pains felt not only in the parts themfelves, and 
their environs, but in the mammx, which alfo 
fwell, and difcover a fuperabundance of blood 
by the colour of the areola; becoming then more 
deep: The eyes likewife are heavy, and the fkin 
below the orbits takes on a faint blue or a violet 
colour: The cheeks glow; the head is heavy 
and affeded with pain ; and, in a word, the 
whole body is opprcffed with a furcharge of 
blood. , 

The growth of the body, in length, generally 
terminates at the age of puberty. Before this 
period, young people commonly ffioot up feveral 
inches in a very fliort time. But the quicknefs 
of growth is moft remarkable in the parts of 
generation of both fexes. In males, this growth 
is only an augmentation in fize : But, in females, 
it often produces a flirinking of fomc of the 
parts, which has received different appellations 

from 
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from thofe who have treated of the figns 
virginity. ’ 

Men, jealous of pre-eminence of ‘every kintl^ 
have always difcovered a remarkable attachment 
to prior and exclufive pofleflions. This ipecies 
6f folly has beilowed a phyfical exiftence upon 
female virginity. Virginity, which is a moral 
being, a virtue exifting folely in purity of 
heart, has been metamorphofed into a phyfical 
objedt, in which moft men think themfelves 
deeply interefted. This notion, accordingly, has 
given rife to many abfurd opinions, cuftoms, 
ceremonies, and fupcrftitions ; it has even given 
authority to pains and punifliments, to the moft 
illicit abufes, and to practices which fliock huma- 
nity. Young women have been obliged to fub- 
mit to the examinations of ignorant matrons, 
and to expofe the fecrets of nature to the eyes 
of prejudiced phyficians. They did not reflect, 
that every indecency of this kind is a violent at- 
tack againft chaftity; that every fituation which 
produces an internal blufti, is a real proftitution. 

1 have little hope of being able to eradicate 
the ridiculous prejudices which have been formed 
on this fubjefl:. Mankind always believe what 
they wifli to be true, however vain and unrea- 
Ibnable the foundations of their faith. But, as 
it is the province of Mftbry to relate hot only 
the fucceffion of events, and the circumftances 
of fadls, but likewife thb hrigin of popular opi- 
nions and errors, I think it a necefiary article in 

the 
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the hiftory of to examine this favourite 
* kIoI which he adores, to confider the reafonable- 
' jiefs of his worfhip, and to inquire whether 
Virginity be a real or a fabulous divinity. 

Fallopius, Vefalius, Diemerbroek, Riolan, 
BartTOliu, Heiftcr, Ruyfch, and fome other ana- 
tomifts, maintain, that the membrane of the 
hymen’ has a- real exiftence, and that it ought ta 
be reckoned among the parts of generation pecu- 
liar to females. They affert, that it is a flelhy 
membrane, very thin in infants, but thicker in 
adults; that it is lituated under the orifice of the 
urethra, and nearly fhuts up the entrance of .the 
vagina; that it is perforated by a round or 
oval hole, fo fmall as hardly to admit a pea 
during infancy, or a large bean at the age of 
puberty. The hymen, according to Winflow, 
is a membranous fold, fometimes circular, and 
fometimes femilunar, with an aperture of a finall- 
er or greater fize in different fubje£ts, &c. On 
the other hand, Ambrofe Pare, Dulaurent, De 
Graaff, Pineus, Dionis, Mauriceau, Palfyn, and 
other anatomifts of equal authority with thofe 
formerly mentioned, infift, that the membrane of 
the hymen is a mere chimera; that it is not 
natural to young girls; and exprefs their aftonilh- 
menr that any man fhould talk of it as a thing 
which has a real and uniforin exigence. They 
produce a multitude of experiments and oSfcrva- 
tions made upon fubje^s of different ages, in, 
which they could never dilcover any appearanc#; 
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of this membrane. They acknowledge, that 
they have fometimes^ but very feldom, feen thofd 
flelhy protuberances called caruneulae myrti-, 
formes connected by a membrane; but they 
maintain, that this membrane was'preternatural. 
Anatomifls are not lefs divided with regard to 
the number and qualities of thele. carunculse. 
Are they only rugolities of the vagina? Ate they 
diftind and feparate parts ? Are they the remains 
of the hymen? Is their number uniform? Does 
only one, or many, accompany the ftate of vir- 
ginity? All thefe queftions have been ftated, and 
each has received a different folution. 

This oppofition of lentiment, in a matter 
which depends on infpedlion, is an inconteftible 
proof, that mankind have often an ardent defire 
to difcover things in Nature which exift in their 
own imaginations only. Many anatomifls of 
reputation have never been able to difcover either 
the hymen or carunculae, even before the age 
of puberty. Thofe who fupport the contrary 
opinion, at , the fame time acknowledge, that 
thefe parts are not always the fame; that 
their form, fize, and texture, vary in different 
fubje£ts; that, in place of the hymen, fome- 
times there is but one caruncula, at other times 
there are two or more united by a membrane; 
that the fhapp of the aperture is not uniform, 
&c. What is the confequence? We muft con- 
clude, |^at the caufes of d^is mark of virginity 
,^e equivocal and inconftant; and that, even 

when 
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when they have exiftence, they produce only an 
jfelFed of a tranfient and variable nature. Ana- 
,tomy determines nothing with regard to the 
exiftence of the hymen and carunculae; it allows 
us {p rejedthefe fymptoms of virginity, becaufe 
the;^re not only uncertain^ butimaginary. 

The effufton of blood, though a more com- 
mon fymptom, is not lefs equivocal. It has, in 
all ages, been regarded as an infallible proof of 
vii^inity. But it amounts to nothing, in all 
thofe cafes where the entrance of the Vagina is 
naturally relaxed or dilated. Befides, the efFu- 
fion of blood is not peculiar to virgins. Women 
who have no pretenfions to virginity frequently 
experience this dlfcharge. Some dilbharge 
copioufly and often; others a fmall quantity, 
and only once ; and fome have no fuch effufion. 
This phsenomenon depends upon age, health, 
ftrudure of parts, and a number of circum- 
ftances. Of thefe we fliall enumerate only a few, , 
and endeavour, at the fame time, to inveftigate 
the true caufes of the various phyfical marks 
which have been held forth as infanible cbarac- 
teriftics of female virginity. 

At the time of puberty, the parts of both 
fexes undergo a confiderable change : Thofe of 
the male have then a ^owth fo quick, that they 
arrive in a year or two at full matufity. Thofe 
of women increafe likewift; at this period. The ' 
nymphse, in particular, which, though formerly 
almoft impercepdble, now become full and con- 

VOl.. 11. S D fpicuous. 
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fpicuous. The menftrual difcharge appears at 
the fame period. By an unufual accumulation 
of blood) all the parts fwell, and approach, 
toiirards each other. The orifice of the vagina 
contracts) though the dimenfions of the vagina 
itfelf be enlarged. The .appearances produced 
by this contradlion are different in different fub- 
jetflsj for we are informed by anatomifts, that 
there are fometimes four, and fometimes only 
three, or two, caruncida\ and that a circular or 
femilunar ring, or rather a feries of folds, is a 
common phaznomenon. But anatomifts have 
negledted to tell us, that, whatever form this 
contraction affumes, it never appears before the 
age of puberty. In young girls whom I have 
had occafion to diffeCit, nothing of this kind 
could be difcerned j and, having collected many 
faCts concerning this fubjeCt, I can with confi- 
dence affert, that when young women, before 
puberty, have commerce with men, no effufion 
of blood ever happens, unlefs the parts be greatly 
dilproportioned, or fome violence is committed. 
On the other hand, at the time of puberty, 
erpecially when the females are regular, and in 
good health, thefe effufions are common, and 
produced by the flighteft caufes. But thole 
who are meagre;, and fylyeCt to the fiuor albus, 
generally wjmt this, nrark ' of virginity. The 
frequent repetition of this flux of blood, and even 
at confiderable intervals of time, is an evident 
demonftration that it is only a deceitful appear- 
ance. 
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ance. It is a certain fa<a, that young women, 
'wheat firft had a copious effufion, have repeat- 
, . ed this pretended fymptom of virginity after a 
iw months abftinence. This phaenomenon 
may, by proper management, be frequently 
exhioited, efpecially before the body has acquired 
its full growth. It is equally certain, that young 
wome'n, who have not been faithful to the mar- 
'riage bed, have, notwithlUnding, by the Ample 
expedient of abftinence, given frefti proofs of 
innocence to their deluded hufbands. Some 
women, in the courfe of two or three years, have 
exhibited this fidtitious mark of purity five times. 
But this fymptom is limited to a certain time j 
for it feldom appears after the age of eighteen 
years. Wien the growth of the body, is corn- 
pleated, its parts become fixed and unalterable, 
and cannot aflurne differences but by the em- 
ployment of fuch artifices as it would be both 
unneceffary and improper to relate. Befides, 
many women, particularly tliofe who are irre- 
gular in their menfes, and fubjedl to tfie iSuor 
albus, never have any frefh marks of virginity. 

Nothing, therefore, can be more chimerical 
than the prejudices of men with regard tp vil>* 
ginity, and nothing ca^-'be more fallacious thail 
its pretended figns. young woman may 
have commerce with a maif befor^ the age of 
puberty, and yet exhibit no mark| pf virginity. 
But the fame woman, after £he a^i^es « puber- 
ty, may have very copious' cflfuflons. of blood. 

' Others, 
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Others, who are a£tual virgins, difcover no fuch 
appearances. Men, therefore, fhould be per- 
fedly eafy as to this matter, and not indulge, as < 
is too often the cafe, unjuil and ridiculous fujljr ' 
picions. / 

If we wifli to obtain an evident and infallible 
mark of virginity, we muft fearch for it among 
thofe barbarous people, who are incapable of 
ihftiinng by education the fentiments of virtue 
and honour into their children, but fecure the 
chaftity of their daughters by an expedient which 
could only be fuggefted by the rudenefs of their 
manners. In Ethiopia, and other parts of Afri- 
caj in Pegu, Arabia Petrea, and other nations of 
Atiaj the inhabitants, immediately after the birth 
of females, few up thofe parts which Nature has 
feparated, leaving only a fpace fufficient for the 
natural evacuations. As the child growvS, the 
parts gradually adhere, and, when the time of 
marriage arrives, they are again difunited by in- 
cition. Inftead of thread, the fibres of the 
aIbeftos*arefaid to be employed, which is a fub- 
ilance not liable to hidden corruption. Some 
tribes content themfelves with putting a ring 
though the parts. To this operation wives as 
well as girls are fqbje^lifid, with this difference, 
that the ^ring allotted to fhe latter cannot be re- 
moved, but,- in that allotted tp the former, there 
IS a lock, erf, which the hufband alone pofTeffes 
Ihe key**^ Btrf why ihould we mention barba- 
rous nations, trhen we have fimilar examples at 

*3,. no 
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no great diftance? That abfurd delicacy of a 
neighbouring nation, with regard to the chaftity 
•of their wives, is the offspring of a brutal and 
Sftriminal jealoufy. 

wow'Oppofite are the tafles, the difpofitions, 
the opinions, and the manners of different na- 
tions? After what has been related concerning 
the high eftimation of virginity among the bulk 
“of mankind, and the numberlefs precaution and 
ignominious methods employed to fecure it, is 
it poffible to believe that there are other people 
who defpife virginity, and confider the trouble 
of removing it to be a mean and fervile office ? 

Superflition has induced the inhabitants of 
certain countries to refign the firft fruits of vir- 
ginity to their idolatrous priefts, and fometimes 
to the idols themfelves. This privilege is enjoy- 
ed by the priefts of Cochin and of Calicut ; and, 
in Goa, the virgins are proftituted by their pa- 
rents, either voluntarily or from choice, to an 
idol of iron. Grofs fuperftition induces thele 
people to commit fuch abominable outrages from 
religious naotives. But views more fervile and 
interefted have induced men of other countries to 
devote their daughters to their chiefs. The. 
inhabitants of the Canary illes, and of thejcing- 
dom of Congo, proftifute, in this manner, their 
daughters, without any injury to .their reputa- 
tion. Nearly the fame cuftom takes: place irk 
Turkey, Perfia, and feveral other countries both 
of Afia and Africa. ; Their moft eminent nobles 
DD 3 think 
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think themfelves highly hoftoured to receive from 
their fovereign, women with whom he himfelf 
is already difguHied. ’ ■ 

In the kingdom of Arracan, and in the Philip"' 
pihe iflands, a man would efteem it tobedif- 
graceful to marry a young woman who had not 
been previoufly deflowered; and nothing but 
the force of money can prevail on any peffon to 
precede the hufoand. In the province of Thi- 
bet, mothers anxioufly fearch for ftrangers, and 
Oameftly’folicit them to put their daughters in 
a proper ftate for obtaining hufbands. The 
Laplanders likewife prefer girls who have had 
commerce with ftrangers. They fancy them to 
poflefs uncommon merit, becaufe they have been 
able to pleafomen who are better judges of beau- 
ty and female accomplilhments than themfelves. 
In Madagafcar, and feveral other countries, the 
moft dilTolute and debauched women are fooneft 
married. Many other examples might be given 
of this ftrange tafte, which nothing but tbe 
groflfeft and moft depraved manners could pro- 
duce. 

After puberty, marriage is the natural ftate 
■of man. A man ought to have but one wife, 
and a woman but one hufband. This is the 
law of nature ; for the number of females b 
nearly equal ' to that of males. Such laws as 
have been enadted in oppolition to this natural 
principle, have originated folely from tyranny 
and ignorance. Reafon, humanity, and juftice 

revolt 
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revolt againft thofe odious feraglios, in which 
the liberty and the affe£tions of many wotaen 
• are facrificed to the brutal pallion of a lingle 
Sman. Does this unnatural pre-eminence render 
tnfcfe tyrants of the human race more happy ? 
No ! -Surrounded with eunuchs, and with wo- 
men tifelela to themfelyes and to other men, 
they kre tormented with the conftant appear- 
"ance of that accumulated load of mifery they 
have created. 

Marriage, therefore, as it is eftablilhed among 
us, and other nations who are directed by the 
lights of reafbn and revelation, is a ftate moll 
confonant to the nature of man, and in wWch 
it is his duty to employ thofe new faculties he 
acquires from puberty. By obftinately perfift- 
ing in celibacy, thefe powers become trouble- 
fome, and fometimes fatal. In either fex, too 
long continency may give rife to difeafes, or 
create irritations fo violent, that neither reafon 
nor religion may be able to counteract the im- 
petuofity of thofe paffions. they excite: And 
thus man may be reduced to a level with the 
brutes, which, under .the influence of fuch fenfa«“ 
tions, become perfectly furious and ungovern- 
able. 

In women, the furor uterinus is the moll 
violent elFeCt of this irritation. Xhis difeafe is a 
Ipecies of madnefs, which deranges their ideas, 
and deprives them of all fenfe of ihame. Both 
the nature and the feat of this melancholy dif> 
D p 4 temper 
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temper are indicated by the -moft lafcivipus ex- 
preiHons, and the moft indelicate actions. 1 
have feen, with aflonifhment, a girl at the age« 
of twelve years, who had a brown, but lively ' 
and florid complexion, and, though low in fla- 
ture, wa$ ftrong and plump, commit the moft 
indecent a<3;ion8 upon the very appearance of a 
man, from which fhe' could not he defeerred, 
either by the prefence or chaftifement of her mo- 
ther. She did not, however, lofe her reafon ; 
and the paroxyfms of the difeafe ceafed, the mo- 
ment fhe Was left with her own fex. Ariftotle 
alledges, that, at this age, the irritation is ftrong- 
eft, and that girls ought then to be carefully 
watched. The remark may be applicable to the 
climate in which be lived ; but, in colder coun- 
tries, the ardor of the female conftitution does 
not appear fo early. 

When the furor uterlnus increafes to a certain 
degree, marriage will not remove it j and there 
have been inftances of its proving fatal. Hap- 
pily the force of nature is feldom the only caufe 
of a.paflion fo ideteftable, even when there is a 
predifpofition to if in the habit of body. Before 
it arrives at this extremity, the imagination muft 
be inflamed by licentious converfation, by ob- 
feene reprefentations, or other caufes. ■ Among 
women, the oppoflte temperament is infinitely 
more common j for, with regard to this paflion, 
moff of them are either cool or indifferent. 
There are alfo many men to whom chaftity is 

an 
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an eafy virtue. I have known feme men who, 
*at the age of twenty-five or thirty, enjoyed good 
.health, without having ever felt this pafiion fo' 
ftrong as to render any gratification neceflary. 

Continency, however, is ' left to be dreaded 
than exceft. The number of immoderate men 
is too great;^to require particular examples. By 
exceft*, fora® have loft their memory ; fome have 
‘been deprived of fight; fome have become bald ; 
and many have periftied by pure debility. Young 
perfons can never be fufficiently warned of the 
irreparable injury to their health, which the in- 
dulgence of the venereal appetite never fails to 
produce. How many ceafe to be men, or, at 
leaft, ceafe to enjoy the powers of manhood, 
before the age of thirty? and how many, at 
fifteen or eighteen, receive the feeds of a difeafe, 
difgraceful in itfelf, and which it is often impoft 
fible to eradicate ? 

It has already been remarked, that, at the age 
of puberty, the growth ufually ftops. It fre- 
quently happens, hovrever, that, even after pu- 
berty, a tedious illneft makes the body increaie 
in length more than it would have done in a 
ftate of perfect health. This extraordinary in- 
creafe is probably occafioned by the inadlivity 
of the external organs of generation during the 
courfe of the difeafe. The organic particles do 
not reach thele parts, becaufe they are not de* 
termined thither by irritation ; and this defeat 
of irritation is owing to a lafiitude and imbecil- 

lity 
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Hty of the parts,' whveh prevent the fecretion 
of the feminal fluid. Thefe organic particles', 
therefore, remain in the mafs of blood, and ne-c, 
tei}arily> extend the extremities of the hones 
nearly in the fame manner as happens to eu- 
nuchs. Thus young people, after recovering 
from a long ficknefs, are often taller^ but "worfe 
fhaped, than formerly. Some, for inftanCe, be- 
come hunch- backed, and others crook-legged 
becaufe the ftill ductile extremities of the bones 
have been unneceflarily extended by a fuper- 
£uity of organic particles, which, in a ftate of 
health, would have been exhauiled in the form- 
ation of feminal fluid. 

The produilipn of children is the chief inten- 
tion of marriage. But this intention is fome- 
times fruftrated. Of the different caufes of 
fferility, fome are common to both fexes. But, 
as thefe caufes are more apparent in men than in 
women, they are, therefore, more commonly 
aferibed to the former. In both foxes, fterility 
is occafioned either by a defedt in the original 
conformation, or by accidental injuries done to 
the organs themfelves. In men, the moft per- 
nicious defedks of conformation are thofe which 
affedt the tefticles, or the mufcles called ereElores 
penis. A wrong diredtion of the urethra, which 
is fometimes not only oblique, but improperly 
perforated, is another obftacle to generation. 
The adhefion of the prepuce to the frajnum is 
another obftacle ; but it is not iiifurmoun table. ' 
6 In 



In women, the cotiformation of the uterus mayr 
fikewife occafion fterility. If the orifice of the 
iuterus be always open, or always fhut, concep- 
tion will be equally prevented. But the moft 
frequent caqfe of barrennefs, both in men and 
women, arifes from fome depravity in their fe- 
minal' fluids. I formerly quoted a remark of 
Valifnleri, wat a corruption of the fluid in the 
'tefticles of women rendered them entirely bar- 
ren. It is the lame with men. If the fecretion 
by which lemen is formed be vitiated, the fluid 
is unfit for impregnation. The caufes of fte- 
rility are not difcoverable by any external ap- 
pearances. 

In cafes of fterility, different means have been 
employed to difcover whether the defedi pro- 
ceeded from the man or the woman. Infpedlion 
is the firft relburce ; and, if' the barrennefs be 
occafioned by a fault in the external conforma- 
tion, it is fufficient. But, if the defedi lie in the 
internal organs, it is hardly ppffible either to dif* 
cover or remove it. Some men, though they 
appear to be perfedlly formed, want the genuine 
fign of a proper conformation. Others have 
this fign fo imperfeflly, or fo feldom, that it is 
only a very equivocal mark of virility. 

Every body knows that the adlion of this part 
is not under the command of the; mind. It is 
the moft animal part of the human body; for 
it adls by a kind of inflinfl:, the caufes of which 
are unknown. How many young perfons, 

educated 
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educated in perfe6: purity, and totally ignorant 
of pleafure, have felt the moft lively imprel^ 
fions, without being able to recognife either their., 
caufe or their Objeii ? How many, on the con- 
trary, remain cold and languid, not with Handing 
all the efforts of fenfe and imagination ? . 

This part of our bodies, theref 9 re, belongs 
lefs to us than any other of our riiembe’rs. It 
a£ls or is languid without our participation.* 
Its functions commence or terminate at certain 
periods. All this happens without our com- 
mand, and often contrary to our inclination. 

. Where, then, is the foundation for thofe laws, 
which are fo unjuft in their principle, and fo 
dilgraceful in their execution The rules and 
decrees of the Congrefs * are an affront to hu- 
man reafon. Its members fhould have known, 
that the very means they employed to invefti- 
gate truth, were not only indelicate, but infal- 
libly prevented its difcovery. 

When there is no defeat in the external con- 
formation, barrennefs proceeds oftener from 
the woman than the man ; for independent of 
the pernicious effe(3:s of the fluor albus, there* 

• The name of an infamous court in France, where trials 
for IIP potency, with a view to diflblve marriages, were held. 
Proofs by infpe^iofi were taken before the judge, who was aUiA* 
ed hy furgeons and midwjves. This court was aboliihed by an 
arret of the parliament of Paris, dated i^th February 1677, It 
IS chat the Count de BuiFon, who exprefles the utmoH: 

dete ^p lin againft this court, ihould have mentionednothing 
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feems to be another caufe which has never ex- 
cited attention. 

. From my experiments, related in the fixth 
chapter, it appears that the tefticles of females 
give birth a kind of natural protuberances, 
which ylniave called glandulous bodhs. They 
grow rn a »adual manner, and ferve for fecre- 
ting add n^^urating the feminal fluid. They 
■are in a continual fludfuating ftate. They be- 
gin to grow under the membrane of the tefticle, 
which they foon perforate ; they then fwell, 
and their extremities fpontaneoufty open, and 
diftil a feminal fluid for fome time; after which 
they gradually decay, leaving only a fmall red- 
difli cicatrice on the place from whence they 
fprung. Thefe glandulous bodies no fooner dif- 
appear than they are replaced by others ; fo that 
the tefticles are continually labouring, and un- 
dergoing confiderable changes. Hence any de- 
rangement in thefe organs, either by an unufual 
thicknefs of the fluid, or weaknefs of the veflels, 
prevents the proper exercife of their fundfions, 
renders them unable to fecrete, or rather vitiates 
and corrupts the feminal fluid, which neceflarily* 
gives rife to fterility. 

Conception fometimes precedes puberty. Many 
women have become mothers before the appear- 
ance of the menfes ; and fome wjio never had 
any fymptoms of this evacuation, are in the 
habit of bearing children. Inftances of this 
kind happen in our climate, without travellings 

for 
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for them t6 Brazil, where whole nations aro 
faid to be perpetuated, though not a fingle wo- 
man be fubjeft to the menftrual difeharge j ah 
evident proof that it is not the menftrual blood, 
but the feminal fluid of the male'>and femaie, 
which are eflentially neceflfary to ger^ratipn. It 
is likewife known, that the celmion ^f the 
menfes, which generally happens abGut fhe age 
of forty or fifty years, does not difqualify every 
woman for conception ; for feme wpmen have 
become pregnant at fixty or feventy, and even 
at an age ftill more advanced. Thefe examples, 
though pretty frequent, may be regarded as ex- 
ceptions to the general rule ; but they are fufR- 
cient to demonftrate that the menftrual blood is 
by no means eflential to generation. 

In the ordinary courfe^ of Nature, women 
conceive not before the fnenfes appear, nor af- 
ter they have ceafed. The age at which men 
firft acquire the faculty of generating is not fo 
diftin<ftly marked. His body muft attain a cer- 
tain growth before femen is fecreted ; and, be- 
fore this fluid be fully maturated, the degree 
of growth muft be ftill greater. This generally 
happens between the twelfth and eighteenth 
years. But the period w'hen man lofes the ge- 
nerative faculty. Nature feems to have left un- 
determitifiid. At fixty or feventy, when old age . 
begins ’io' enervate the body, the femen is lefs 
abundant, and often unprolific. In the collec- 
tions of public focieties, however, there are 

many 
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many inftances of men who have continued to 
procreate at the age of eighty or ninety. 

There are likewife examples of boys who 
have procreated at eight, nine, and ten years, 
and of gir^who have conceived at feven, eight, 
and n iagr ^igars. But luch fa(n:s are exceedingly 
rare, arfd ^ght to be regarded as lingular phce- 
nomena. HlkAhe llgn of virility appears in in- 
fancy ; But that is not fufficient ; the produc- 
tion of femen mull be added ; and this happens 
not till the growth of the body is nearly com- 
pleated. At firft the quantity is fmall and ge- 
nerally fterile. 

Two marks of conception have been men- 
tioned by authors. The lirft is a kind of tre- 
mor, or Ihivering, which is faid to begin at the 
moment of conception, and continues for fome 
days. The lecond is derived from the orifice 
of the uterus, which, it is aflerted, clofes entirely 
after conception. But thefe figns , appear to be 
very equivocal, if not altogether imaginary. 

This tremor is mentioned by Hippocrates in 
the following terms : * Liquido conftat harum 
‘ rerum peritis, quod mulier, ubi concepit, fta- 
‘ tim inhorrefcit ac dentibus ftridet, et auricu- 
* lam reliquumque corpus convulfio prehendit.* 
Galen, on the authority of fome women, im- 
putes this fymptom to th^ contraction of the ute- 
rus. Others, exprefs it by a vague fenfation of 
cold over the whole body, and employ the words 
horror and bcrripilatio. Tljefe, and other au- 
thors. 
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thors, endcayour, like Galen, to eilahliili the 
fa<3: upon the teftimony of women. Hipp’ocra^ 
tes fays, ‘ quae in utero gerunt, harum os .utef^ 
‘ claufutn eft or, according to another tranlla- 
tor, * quaecunque funt gravidae, illjs os uteri 
* connivet/ Opinions, however, ar^’''S3^ous as 
to the changes which the uterus un^rgods after 
conception. Some maintain, thatijlie edges of 
the CJ tinea are drawn fo clofe together, that no 
vacuity is left between them ; and others affirm, 
that thefe edges are not exactly clofe till after 
the two firft months of pregnancy. I’hey agree^ 
however, that, immediately after conception, the 
orifice is flmt up by a glutinous humour ; that 
the 08 tincae, which, previous to conception, 
might admit a fubftance of the fize of a pea, 
has no perceptible aperture; and that this dif- 
ference is fo evident, as to be diftinguilhable by 
a Ikilful midwife. If thefe affertions were 
founded in truth, the ftate of pregnancy might 
be known a few days after conception. 

It is urged, on the other hand, that if, after 
conception, the orifice of the uterus were clofed, 
fuperfbetation would be impoffible. To this it 
may be replied, that the femmal liquor may per- 
haps penetrate through the membranes of the 
uterus ; that the uterus itfelf may open to 
receive the materials neceflary for fuperfoeta- 
tion; and that, at any rate, fuperfoetations fo 
iPdom happen, that they make a veiy trifling 
exception to the general rule. Other authors 

maintain' 
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maintain, that this change in the uteriis can ne- 
ver appear but in women who have formerly 
conceived and brought forth children. In firft 
conceptions, indeed, the difference muft be lefs 
perceptible j^but, though ever fo confpicuous, 
we ha^^^^ fufficient evidence to conclude, that 
it is a cferfeni^ a uniform, and a pofitive fign. The 
ftudy of ana03i$^% aided by experience, affords, 
■»€)fl*this fubjeft, general notions only, whicl>va- 
nifh upon a clofer examination. The fanle ob- 
fervation may be applied to the fliivering, or 
convulfive cold, which fome women are faid to 
feel at the time of conception. As moft women 
experience not this fenfation ; as others, on the 
contrary, affure us, that they have felt a burn- 
ing heat j and as others ftill confefs that they are 
utter ftrangers to all fuch feelings ; the natural 
conclufion is, that all thefe marks are highly 
equivocal, and that, when they do happen, they 
ought to be confidered, not as the effe( 9 :s of coii- 
ceptibn, but of other caufes. 

On this fubjed I fhall add pne fad from Mr. 
Parfons’s ledures on mufcular motion, p. 79. 
which proves, that the orifice of the uterus does 
not clofe, immediately after conception, or, if 
it does clofe, that the femen may find a paflage 
into the uterus, by penetrating its fubftance. 
In the year 1714, a woman of jGharleftown 
in South Carolina, was delivered of two child- 
ren, the one immediately after the other. 

VOL, Hi EE To 
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To the aftonifliment of the affiftants, the one 
child was black and the other white. This evi** 
deiit teftimony of the woman’s infidelity to het 
huiband, obliged her to acknowledge, that, one 
morning, her hufband having juft left her bed, a 
negro entered her chamber, and, by^^ti^ats of 
immediate death, compelled her to g;^fy his de- 
fires. This fad fliows, that the^jcjjhception of 
twoior more children does not always happen- 
one timcj and fupports my opinion, that the fe- 
men i^enetrates through the texture of the uterus. 

There are many other equivocal figns of preg- 
nancy, by which it is laid to be early diftin- 
guilhable ; as a flight pain in the region of the 
uterus and loins j a numbnefs over the whole 
body ; a continual drowfinefs j a melancholy 
and capricious difpofition ; the toothach, head- 
ach ; and a vertigo, which obfcures the fight ; 
yellowilh, blood-fhot eyes, with contracted pu- 
pils and deprefled eye-lids ; a pale and fpotted 
countenance ; a depraved appetite, accompanied 
with vomiting and fpitting ; hyfteric fymptoms ; 
the fluor albus ; the ftoppage of the menftrual 
difcharge, or, inftead of it, an hsemorrhage ; the 
fecretion of milk in the breafts, &c. Many 
other marks fuppofed to be peculiar to pregnan- 
cy might be added; but they are frequently 
nothing mpre than the effeCts of particular 
difeafes. But we lhall leave the difcuffion of 
Ihefe to phyficians. Details of this kind, to be 

ufeful» 
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ufeful, would require a long feries of profound 
iflveftigation. This fubjeft, like many others in 
phyfiology, in the animal oeconomy,and in differ- 
ent branches of the medical art, has feldom 
been treated with any degree of philofophical 
accuracj^* 
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SECT. Ill, 


OJ" Manhood, 


A t the age of puberty, or a few years after 
it, the human body attains its full fta- 
ture. The growth of fome perfons ftops at the 
fourteenth or fifteenth year ; and, in others, it 
continues till they arrive at twenty-two or 
twenty-three years. During this period, moft 
men arc of a flender make : Their thighs and 
legs are fmall, and the mufcular parts are not 
properly filled up. But, by degrees, the 'muf- 
clcs fwell, the limbs and different parts of the 
body affume their proper figure and proportions, 
and, before the age of thirty, the body, in men, 
acquires its moft perfeft fymmetry. 

But, in women, the body fooner attains this 
fymmetry. As their fize is fmaller, and their 
mufcles, and other parts, lefs ftrong, compaift, 
and folid, than thofe of men, they arrive more 
early at a ftate of maturity. A woman at twenty 
years is as perfectly formed as a man at thirty. 

The body of a well-fhaped man ought to be 
i^uare, the mufcles boldly marked, and the fea- 
tures of the face diftindly defined. In women, 
tlie parts are rounder and fofter, and their features 
5 are 
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are more delicate. Man is adorned with ftrength 
arid raajefty ; grace and foftnels are the peculiar 
embellifliments of woman. 

/ Even the external figure of the human fpecies 
declares them to be the fovereigns of the earth. 
The body of man is ered ; his attitude is that 
of command ; and his countenance, which is 
turned towards the heavens, is imprefled with 
tijjt^fignatures of fuperior dignity. The image 
of' his foul is painted in his face ; the excellence 
of his nature penetrates through his material 
form, and animates his features with a divine 
illumination. His majeftic deportment, and the 
firmnefs of his movements, announce the fupe- 
riority of his rank. He touches the earth with 
his extremity only : He views it at a diftance, 
and feems to defpife it. His arms are not pil- 
lars to fupport his body : His hands tread not 
the earth, and lofe not, by fridion and preflure, 
that delicacy of feeling for which they were ori- 
ginally deftined. His arms and hands are form- 
ed for purpofes more noble ; namely, for execu- 
ting the commands of his intelled, for laying 
hold of diftant objects, for removing obftacles, 
for defending him from injuries, and for feizing 
and retaining objects at pleafure. 

When the mind is at cafe, all the features of 
the countenance are in a ftate of profound tran- 
quillity. Their proportion, their harmony, their 
union, point out ferenity of fentiment, and ac- 
cord with the calm that fubfifts within. When 
E E 3 the 
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tlie foul, however, is agitated, the human vifage 
becomes a living (»nvas, upon which paffions are' 
reprefented with equal energy and delicacy ; 
where every emotion is expreffed by a corre ■ 
fpondent feature j where every impreffion anti- 
cipates the will, and reveals, by obvious and pa- 
thetic characters, thofe intentions an|d feelings 
which we are felicitous to conceal— 

It is in the eyes that the paffions are . 
ftrongly marked, and moft readily difcovered. 
The eye belongs to the foul more than any 
other bodily organ. It participates of every 
mental emotion, the fofteft and moft tender, 
as well as the moft violent and tumultuous. 
It exhibits thefe emotions in all their force and 
purity, and infufes into the foul of the fpeCtator 
the fire and the agitation of that mind in which 
they originate. In fine, the eye reflects the 
light of thought, and the glow of fentimentj 
it is the fenfe of the underftanding, and the lan- 
guage of intelligence. 

Men who fquint, or are fliort-fighted, have 
lefs of this external foul, (as it may be termed,) 
whofe chief refidence is in the eye. Thefe de- 
fects hurt the phyfiognomy, and give to the fineft 
countenance a difagreeable, and often a ftupid 
air. As nothing but ftrong and violent paffions 
are difcoverafcle in vifages of this kind, and as 
they exhibit no marks of delicacy or vivacity of 
fentiment, we arc apt to form unfavourable 
impreffions of fuch perfons, which, however 

ill- 
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ill-founded, it is difficult. for us to efface. We 
are fo accuftomed to be influenced by external 
appearances, that, if no fymptoms of thought 
^d refledion appear in a man’s countenance, 
Ave inflantly decide him to be void of abili- 
tV. We even draw conclufions from the cut 
of the clothes, or the curls of the periwig ; nei- 
ther thefe conclufions always falfe. Men 
therefore, to pay fome attention to thefe 
minme articles ; becaufe, in the eye of ftrangers, 
they make a part of ourfelves, and contribute 
not a little to the judgments they form of our 
underftanding and breeding. 

A vivacious or a languid motion of the eye 
has a prodigious effed on the charader of the 
countenance. Eyes are of different colours, dark 
hazel, light hazel, green, blue, gray, and whi- 
tilh gray. The iris has a fmooth velvet-like ap- 
pearance, and confifts of many finall filaments, 
regularly dilpofed, and direded towards the 
centre of the pupil. The moft ufual colours of 
the eye are the hazel and the blue ; and both 
thefe colours are fometimes to, be found in the 
fame eye. The eyes commonly called black, 
when narrowly infpeded, are only of a dark 
hazel colour. They appear black in confe- 
quence of their being contrafted with 'the white 
of the eye. Thofe of a lefs deep hazel are like- 
wife reckoned black, but are not’equally beauti- 
ful. Shades of orange, hazel, gray, and blue, 
are frequently to be met with in the fame eye; 

E E 4 but. 
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but, wherever there is a blue tint, it becomes the 
prevailing colour, and outfhines all the reft." 
The black and the blue are the pioft beautiful 
colours, and give raoft fire and vivacity of ei,- 
preflion to the eye. In black eyes there ' if 
more force and impetuofity j but the blue 
cel in fweetnefs and delicacy. The former 
dart forth a perpetual and uniform flanre, be- 
caufe their colour appears always the fame,. a?nir 
refleds the fame rays : But the modifications of 
light are diftinguifliable in the blue ; becaufe 
different rays are refleded by the various tints 
of which they are compofed. 

Thefe, and other varieties in the colours of the 
eyes, are peculiar to man, the horfe, &c. In 
moll other animals, the colours of individuals 
vary not. The eyes of the ox are brown ; thole 
of the fheep are of a watery colour ; thofe of the 
goat are gray, &c. Ariftotle alledges, that, among 
men, gray eyes are the llrongeft j that the blue 
are weaker ; that prominent eyes are Ihort-fight- 
ed j and that brown eyes fee not lb well as 
Others in a faint dight. 

Though the eye, in moving, feems to be 
drawn towards either fide, yet it only moves 
round its own centre, which gives the pupil 
the appearance of approaching or receding from 
the angles of the orbit, and of being elevated or 
deprefled. In man the eyes are nearer each other 
than in any other animal. In fome fpecies, 
the eyes are fo remotely fituated, that it is im- 

polfible 



OF MANHOOD. 


44 * 

poffible for both eyes to fee the fame obje^i at 
the fame time. 

Next to the eyes, the parts which give moft 
^arailer to the countenance are the eye-brows* 
ifeeing totally different from every other feature, 
tHteir effedl is augmented by the contraft : They 
form a deep fliade in the canvas, and give relief 
to the* other colours and features. The lafhes of 
'dfSk^e-lid have alfo their effed; when long 
and bj^ihy, they beftow beauty on the eye, and 
give a mild and pleafant afped to the face. 
Laflic^on both eye-lids are peculiar to man and 
the ape. Other animals have hair on the upper 
lid only ; and even in man, the lafli of the under 
lid is lefs than that of the upper. The eye- 
brows have only two movements ; one by which 
they are elevated ; and the other by which they 
are depreffed and contraded. 

The eye-lids guard the ball of the eye from 
dull, infeds, &c. and keep the cornea moift. 
The upper eye-lid moves up and down j but 
the under lid has little or no motion. Although 
the motion of the eye-lids be fubjed to the will, 
yet, by ileep, fatigue, or furprife, wc lofe the 
command of them. They are fometimes alfo 
affeded with convulfive motions, which we are 
unable to reftrain. In birds and amphibious 
quadrupeds, the under eye-lid alone moves j 
^nd fifhes and infeds have no cye-lids either 
above or below*. 


The 
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The forehead occupies a»; large part of the 
face, and contributes greatly to its beauty. It 
ihould be wed proportioned, neither too fiat non 
too prominent ; neither too narrow nor t«iro 
Ihort ; and it ihould be regularly adorned wit> 
hair both above and on each fide. The ^ir 
gives great exprefiion to the countenance ; bald- 
nefs is therefore a capital defeat j and the prac- 
tice of employing fuperficial hair, which is nci»»*fc 
general, ought to be confined to fuch aS tire na- 
turally bald ; for borrowed locks often change 
the true character of the face. If cv,ei^y man 
wore his own hair, and allowed it to fioat free- 
ly, it would be more eafy to diftinguilh cha- 
raders by the general afpeil of the countenance. 
The crown of the head, and immediately 
above the temples, are the parts which firft be- 
come bald j but the hair below the temples, and 
on the under part of the back of the head, feldom 
falls off. Baldnefs is peculiar to man ; Women, 
in the moft advanced age, though their hair be- 
comes wlute, are feldom affeded with baldnefs : 
Children and efmuchs are not more fubjed to it 
than women ; and the hair is ftronger and 
more abundant in youth than at any other pe- 
riod.' The longeft hair becomes dry, and gra- 
dually wafte$ and falls off as we advance in life. 
The whitenefs commences at the points; and, 
when the hair is totally white, it lofes its 
llrength, and at lafl; falls off altogether. There 
have been e-xamples of young people whofe hair 
9 was 
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was rendered white by difeafe, and which reco- 
vered its natural colour after their health was 
•rellored. It is alledged by Ariftotle, that no 
r^an becomes bald before having intercourfe 
^^th women, except fuch as have been bald 
frqm their birth. The ancient writers upbraid 
the inhabitants of the iflands of the Archipelago 
with eipithet bald-beads; and aflert, that thefe 
'ilianders are all brought into the world with this 
defe£^l 

Thd'inore is the moft prominent feature in the 
face. ^But, as it has very little motion, even in 
the moft violent palfions, it contributes more to 
the beauty than to the exprelfion of the coun- 
tenance j and unlefs it be deformed, or greatly 
difproportioned, it is lefs attended to than thole 
features which are capable of motion, a^the 
mouth and the eyes. The form of the nofe, .and 
its remarkable prominency, are peculiar to the 
human fpecies. Moft animals have noftrils fe- 
parated by a partition ; but none of them have 
an elevated and advanced nofe. Even the apes 
may be faid to have noftrils only; the nofe of 
an ape has the fame pofition as that of a man ; 
but it is fo Ihort and Hat, that it'ean hardly be 
regarded as fimilar. By this organ, men, and 
moft animals, breathe, and fmell odoriferous bo- 
dies. Birds have no cartilaginous noftrils j they 
have only two holes or pipes for the purpofes of 
relpiration and fmelling. 

354. and Plin. edit. Hardooin, 


• See Dapper’a Voyage, p. 
p. 541. 
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Next to the eyes, the mouth and lips have 
both the greateft motion and expreflion. Thefe 
motions are excited by the paflit*n§, and the vari- ,, 
ous forms of the mouth mark their different ch<i> 
ra^5:er8 and modifications. The organs of fpeeclr 
give the mouth an animation fuperior to eveiry 
other part of the face. The vermilion of the Kps, 
and the whitenefs of the teeth, fo much' excel 
the other colours of the face, that they attPsCl 
our chief regard. We fix our eyes on tfiv^niouth 
of the fpeaker ; every word, every artiqtflation, 
produces different motions on the lipe^i’ and, 
however rapid, it is eafy to diftinguifh them from 
. each other. The deaf learn to diftinguifh thefe 
motions fo accurately, that they often know the 
fentiments of the fpeaker merely by attending 
to the motions of his lips. 

man, and in all other animals, the under- 
jaw is alone endowed with the power of motion. 
The crocodile, the opinion of Ariftotle and 
many other naturalifts notwithftanding, is not an 
exception : I have examined many fkeletons of 
that animal, and have found, by the nature of 
the articulation, that the under-jaw alone was 
moveable. In the human foetus, and in 
monkeys, the under-jaw is greatly advanced be- 
fore the upper. The deformity, in adults, is 
equal, whethey the undef-jaw be too prominent, 
or too much depreffed : It ought to be nearly 
%n a level with the upper. Strong paflions, as 
well as languor, often produce an involuntary- 

motion 
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motion In the under-jaw : Pain and pleafure, as 
.well as languor, give rife to yawning; but, in 
•the former, the motion is more brifk and lively. 

^ f When the mind is fuddenly affe£ted with ar- 
^^nt defire, or keen regret, we feel a fort of 
ftaitting, or internal oppreflion ; this motion of 
the xliaphragm elevates the lungs, and produces 
that fudden infpiration which forms a figh : 
A'tld^i^hen the mind confiders the caufe of its 
ettvotiM, and perceives no method of accom- 
pliftiimits defire, or of banifliing its regret, the 
fighs repeated, and forrow, or mental pain, 
fucceeds. If this pain of mind be great and un- 
expected, it produces tears ; the air ruflies quick- 
ly into the lungs, and gives rife to many infpi- 
rations, which are accompanied with involuntary 
fhocks : Each infpiration makes a noife ftronger 
than that of fighing, and is diftinguifhed by 
the name of fobbing ; thefe fobs fucceed each 
other more rapidly than fighs ; and, in the for- 
mer, the found of the voice is more apparent. 
The accent of the voice is ftill more dlftinguifli- 
able in groaning, which is a Ipecics of fob long 
continued ; and its flow found is heard both in 
expiration and infpiration: Its, expreflion con- 
fifts in the continuation of a plaintive tone form- 
ed by inarticulate founds. Groans are Ihorter 
or longer according to the degree of forrow or 
deje^ion ; but they are generally repeated fe- 
veral times. The time of infpiration forms th# 
interval that takes place between each groan; 

and 
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and the intervals are nearly equal both in their 
duration and their diftance. The plaintive ihriek 
is a groan exprefled with force, and with a high 
tone of voice. The Ihriek, when very ftiarp’;^ 
generally* continues on the fame tone through 
its whole extent ; but when moderate, it com- 
monly ends in a lower tone. * 

Laughter is an interrupted found, ofteh re- 
peated, and adeompanied vrfth a kind of fioip- 
vulfive motion of the belly, which is altefff?ately 
elevated and depreffedi^? To facilitate th|-i mo- 
tion, the breaA and head >a%e fometimes ilrown 
forward ; the cheft remsihs im#oveable ; the 
angles of the mouth retede from each other ; 
and the cheehs fwell : Every time that the belly 
is depreffed, the air burfts from the mouth, and 
occafions a noife, which j during the fit, is often 
repeated, fometimes on the fitme tone, and fome- 
times the tones gradual!^ diminilh. 

The lips, in immoderate laughter, and in mofi: 
violent paflions, open wide ; but, in the more 
tranquil emotions, the angles of the mouth re- 
cede, without any opening of the lips, the 
cheeks fwell, and, in feme perfons, dimples are 
formed in them near the corners of the mouth : 
This charm belongs to the graces, and is com- 
monly atteimed with an agreeable fmile, which 
is a mark of benevolence, and of internal fatif^ 
fa41:ion : A fmile is alfo a mode of expreifing 
coiitempt and ridicule ; . But, in thefe malignant 
fmilesj we ptefs the lips clofe to each other. 

The 
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The cheeks are uniform features, and have 
4ittle motion or expreflion, except from that in- 
voluntary rednefs or palenefs with which they 
3j,pe covered in different paflions ; they unite 
features, and give a contour to the face ; they 
contribute more to beauty thatl to expreflion ; 
an^the fame obfervation may be applied to the 
chin, .the ears, and the temples. 

.gl^mCj anger,, pnde, joy, equally give rife to 
blunu{|||; while fear, terror, and lorrow, pro- 
duce *^palenef8 in the Tace. This change of 
cdoui^ involuntary!^ it exhibits the ftate of 
themina withqpt its confent. It is an eflfed of 
ifentiment oyer which the will has no command. 
We can eafily difguife the other marks of pat 
Aon; for a moment’s refle£tion enables us to 
flop the adion of the iftufcles of the face which 
charaderize particular paflions, and even to 
change their direction ; but to flop or alter the 
rednefs or palenefs of the countenance, is be- 
yond our power; becaufe <hefe depend on a 
peculiar motion of the blood, occafioned by the 
adion of the diaphragm, which is the chief in^ 
ternal organ of fenfation. 

In different paflions, the whole head is affeded 
with different motions and pofitions : It hangs 
forward during fhame, humility, and forrow; 
it inclines to one fide in languor and compaf- 
fion; it is elevated in pride, eredi and fixed in 
obflinacy and felf conceit ; it is thrown badc-»v 
ward in afloniflinient or furprife ; and rolls from 

fide 
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fide to fide ia contempf, ridicule, and indigna- 
tion. 

Grief, joy, love, lhame, and compaffion, 
make the eyes fwell, and caufe the tears 
flow. The effufion of tears is always accompa- 
nied with a cohtradion of the mufcles of ^le 
face, which opens the mouth ; the tears flow 
through the lachrymal dufts into the nofe, and 
increafe the fluid with Which it is natjitaHy 
moiftened : The flowing of the tears is con- 
ftant j they feem to burft out at irregulajiinter- 

In grief, the corners of the Wiouth are de- 
prefled, the under-lip rifes, the eye-lids fall 
down, the pupil is elevated, and half concealed 
under the eye-lid: The other mufcles of the 
face are relaxed, which eplarges the fpace be- 
tween the mouth and thc^^yes ; and, of courfe, 
the countenance appears^ to be ftretched out 
beyond its ordinary length. (See plate X. 

fig- !•) ' . . • 

In confterna|;ion and terror, the brow is wrink- 
led, the eye-brows «re elevated, the upper eye- 
lid opens fo wide that it rifes above the pupil, 
and uncovers a part of the white above the pu- 
pil, which laft falls down, and is partly concealed 
by* the under-lii. The mouth, at the fame 
time, opens wide, the lips recede from each 
other, and expofe the teeth both above and be- 
low, (See plate X. fig. 2.) 


In 



In contempt and derifion, one corner of the 
V^pper-lip rifeSi and leaves; the teeth bare ; the 
yther corner moves a little^ and has the appear** 
aij;ie of a malignant fmilej; the noftril next' the 
t'evatcd fide of the lip fhrivels up, and the angle ’’ 
of the mouth falls down. The eye on the lame 
fide MS almoft, Ihut, while the other remains 
open ; and both pupils are deprefled in the ftme' 
mai\ner as when^li perfomlOpks down from a 
heigh| 3 |k(See plate^X. fig. 3,) 

In jl^ufy, envy, and maliee, the eye-brows: 
fall ;do\^ and are wri^led ; the eye-lids rifei ' 
and the pupils fi^l down j the upper-lip is ele- 
vated on both fidesj the angles of the mouth 
fink a littlcj and the middle of the under-lip 
riles and joins the middle of the upper one* 
(See plate X. fig. 4.) < 

In laughings the angles of the mouth are 
drawn backj and fomewhat elevated ; the upper 7 
part of the cheeks rifes ; the eyes ' are mofe, or 
lefs Ihut ; the upper lip rifes and the under one 
finks; the mouth opens ; and, when the lai^h- 
ter is immoderate, the ikin of jthe nofe wrinkles. ; 
(See plate X. fig. 5.) 

Befide thefe marks, the, arms, the hands, and, -; 
the whole body, contribute to the, expreffiph of l 
the pillions. .Gefture alfo concurs with the ac**v 
tion of the features in exppeffing thie. ,(^ij|efeht 
emoripnsof thefoul^ . In joy, for example, the 
eyes, the head, the arins; and whole body, are 
agitated with (jukk and variotjis movements.. In 
■ voi*. II* F p languor 
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languor and grief, the eyes are funk, the head 
reclines, the arms hang down, and the whole 
body remains fixed and immtveable. In admi-^ 
^od aftoniflimetit, every motion 
Jsvfufpendcd, and the perfon remains in the famd 
^jpifonn attitude. •jThefe expreffions of the pal- 
^pns^are involuhja*^-: Buy^ere is ahotherffpe- 
d|es of exprcfiioli^^ich d^fills in an agitation 
the eyes, head'l^rms,; a^^^dy ; and thefe 
potions ieem, at tife fame.S^j., to be tl^e effefl: 
I^T refleflioti, and to depend oft the wllty.;’ They 
'^pear to be elibrts of, Ae mind to d^nd the 
fiody, and may be regarded as fecondary fymp- 
foms, by which particular paffions may be dif- 
j^ihguiliied. In vhp|>^And keen defire, we 
^ elevate the headjSand tiira Idwards heaven, as if 
7*mplorhtg pofiefiion j we 'ftretch forward the 
( head to make a nearer approach; and we ex- 
tend the arms and ojren the hands, in order to 
: feize ^nd emfi^e the beloved objedf . On the 
bther Mtid, iil’/ear, hatred, and hoffbr, we pufli 
the.^ftes fbrw^d with precipitation, ‘ to repel the 
objep of our ^yerfioii ; w^ turn bgefc the head 
» and the eyfigC; we recoil, and jat lafl: j|y, in order 
rto avoid it.^ Thefe motionj|, Sfe f6ifedden,^'that 
ifthey appear to be involuntary : But thM’ de- 

ty, difeover the perfection df thofe qualities of 
the body which enable it to obey, with fuch 
amazing promptitude, the commands of the mind. 

As 
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As the paffiohi iire agitatiotis Of movements 
hf^the mind, for the mol^ part conneded #ith 
•impreffions of fenfatioh, they may be expreffcd 
by motions of the body, and partleul^^^^ 
of the countena.ncc. W# eany themfore, form^^ 
j^udgment of the afe^lions tfid, min^^^ the: 
motions of the bod^| and J^n' difcover tW" f!^1 
fitua^iidn of the fqd|%y ea^piiing the ehaa|^ 
in th^features facei|^fiut, as tbi^e mit^- 

has no figure can have any relation 

that OPjpatter, we oaa form no judgment of 
general ^djfpofition of «my inind by the featuri^ 
of the countenance) or by the figure ofi the, body 
with which it is cinBC^ed* -A deformed b^ 
may contain an atbiable. mihd ; neither fhoiid||t 
we pronounce concerning the natural difpofitioi*' 
of any perfon, merely beaiufe the features 
his countenance are not agreeable ; for there ii 
no analogy between features and the nature of 
the foul, upon which any reafon|^, conji^urhf 
can be founded. . ' 

The ancients, however, wcrePinueh addicted 
to this falfes-ni^on ^ and tlMfm. ^§«ye not|been 
wanting in; nyefy age, men who w^^d to'^p-' 
port a fciehtlfic d^ination derived by a pr^^ 
tended iHll in phy wgnomy, -Buit notbii%. |p 
more evident, 

fedions of the mUri^ % t^^ ino'*’ 

tion of the ;pmrt8 of the - 

body: ITie 

" ""’ 's>F:r ■' and 



and of otlier features, has no more conne£Eion 
with the natural difpofition of any perfon, thail 
the ftature, or fize of the limbs, with the faculty. 

, of thinking;; Has a man more genius in pro- 
portion as his nofe is well made Is the ability 
of another more circumfcribed, becaufe his eyes 
are fmall and his mouth large ? it muft, there- 
fore, be acknowledged/ that the. divination of 
phyfiognomifts is altogether chimerical, ^.?id de- 
ftittite of any foundation in nature. 

' I 'i^e earSf of all the parts of the head* contri- 
bute leaft to the Cxpreffion of the face. They 
are placed at a fide, and commonly concealed 
under the hair. "But, in xj^drupeds, the ears 
are more apparent; and by (hem we can difco- 
yer vVhether the creatures be in a ftate of vigour 
tir of imbecility ; thiSir motions denote fentiment, 
and correrpond to the internal feelings of the 
animal. The human ears, though furnifhed 
with mufcles, have hardly any motion, either 
volu-Otary or involuntary. Small ears are faid 
to he moft beautiful; but large. ones are better 
calculated for hearing. Some nations greatly en- 
large the lohcs of their ears, bj piercing them, and 
placing in them pieces of wood or metal,^which 
they change fhcceflively for others of greater 
dimenfldns^ berome enormous; 

«nd the Ibheis unifoimily iricreafe in proportion 
. to the fize of the hdles. I biiiyc feen thefe round 
piehes of wmod,'^Vhich^ brought ftom 

Hidiii nr South Adaericav n^ an inch 

and 



and a half in diameter* It is difficult to Invefti- 
gate the origin of this fingular cuftom: but it 
is'^qually difficult to trace the origin of piercing 
the ears, (a pradlice almofl: general,) and fome- 
tiraes the noftrils, in order to adorn them with 
rings, &c. unlefs we attribute it to thofe naked 
laVages, who contrived to carry, in the leafl: in- 
Gonutoodious manner, , fuch things as appeared to 
t.hem\o' be moft precious. 

But the whiralical varieties in the cuftoms of 
different nations are ffill more apparent in the 
manner of dreffing and wearing their beards. 
The Turks lhave their heads j but allow their 
beards to grow. Moft Europeans, on the con- 
trary, (have their beards, and wear their own or 
borrowed hair. The faA’^ages of America pull out 
the hairs of their beards, but carefully preferVe 
thole of the head. The negroes lhave their heads 
in different figures j fometirnes they cut tlieir hair 
in the lhape of little ftars, fometimes . in the 
manner of a friar, but moft commonly in alter- 
nate ftripes. The Talapoins of Siam lhave the 
heads and eye-brows of thofe children whofe 
education is entrulled to them. In this akicle 
every nation has different ufages. Some prefer 
the hair on the upper lip to that of the chin ; 
others efteem hair on. tbCjCheek j fome curl it, 
and others Weir it ftraighto ; It is .;np^ fince 

we wore, our hj^ behind le^fe atuf floiting ; we 
now inclpfe it in a bag*, Qur drefs is different 
from that of our fathers* ; Th? differences in 
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drefs are as Various as thedifierent nations of the 
globe: And, what is fingular, we have adopted” 
that drefs which- is mod inco.nmodious, waftes,, 
mod time in adjuding, and is lead agreeable to 
Nature. 

Though falhions leem to be founded on ca- 
price and fancy} yet, when generally adopi^, 
they merit. examination. Men have always given 
a value to thofe things which excite att^^ition, 
and which *convey flattering ideas of riches, 
'power, and grandeur. The value of diamonds, 
and other precious ftones, arifes from theiM 
fcarcenefs and brilliancy. The fame obferva- 
tion applies to thofe Ihining metals, the weight 
of which we regard fo little, that, for the fake 
of finery, we fpread them over our garments. 
Ornaments of this kind are intended to excite 
the attention of fpedators, to give them an idea 
of fplendour and Wealth, and to dazzle thdr 
.fancies: How few have the capacity of didin- 
guilhing the perfon from the drels, or of edi- 
mating the man in any other manner than by 
the metal on his clothes ! 

Every thing that is rare and brilliant will, 
therefore, always be fafliionable, while men de- 
rive more* eminence from riches than virtue, 
and while the mean% of acquiring relpe^ con- 
tinue fo widely diderient from real merit. Stran-« 
gers receive their firdimprefliona of us from our 
drefs, which is varied according to the points of 
view ia which we wi^ to he coafidered. The 

moded 
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modeft man, or he who wiflies to aHutne that 
• charaifier, drefles with a umpUfity correfpond- 
. to the nature of that virtue. The vain-glo- 
rious, on the- contrary, neglefl nothing tiiat can 
fupport their pride or flatter theit vanity ; and 
they diftinguifli themfelves by fplendour or luie- 
'Aefs in their external appearance, 

j&aother very general objed of drefs is to in- 
crea\^ the fize of our figure, and to occupy more 
room in the world than Nature has allotted to us. 
We with to enlarge our dimenfions by high- 
heeled Ihoes and blown up garments ; but how- 
ever bulky our drefe, it is exceeded by that va- 
nity which it endeavours to cover. Why is the 
dodtor’s head loaded with an enormous quantity 
of borrowed hair, while that of the beau is lb 
thinly covered ? The former wiflies to have 
the extent of his learning meafured by the ap- 
parent dimenfions of his head ; and the latter 
delires to diminilh his head, that he may ex- 
hibit the gaiety and fprightlinefs of his genius. 

Other falhions appear to have a more rational 
objed, namely, to conceal the defeds of Na- 
ture, or to render them lefs difagreeable. Taking 
■ mankind in general, there is a greater number 
of deformed bodies, and difagreeable faces, than 
of handfome figures, and beautiful countenan- 
ees. Fafliions are always reflated by the 
pradice of the majority ; and, as the greateft 
part of mankind have defeds to conceal, it is 
their intereft.to invent and fupport thofe modes 
F F -4 which 



which tend to render their deformities lefs con« 
fpicous. Women never think of paint, till ^he 
natural bloom of their cheeks is . faded. Paint- 
ing, however, is a very general cuftom. The 
mode of whitening the hair * with powder, and 
eurling it, is not ,fo univerfal ; but it feems to 
have been intended for the fame purpofe,^ 
make the colours and features of the cOimte- 
nance appear with greater advantage. / 

, But, leaving external ornaments, and the dra- 
pery of the pidlure, let us return to the figure 
itfelf. The head of man is differently conftruft- 
ed, both internally and externally, from that of 
any other animal. The head of the monkey 
makes the neareft approach j its brain, however, 
is proportionally lefs ; and there are other dif- 
ferences, to be afterwards pointed out. The 
bodies of almoft all quadrupeds are entirely co- 
vered with hair. In man, the head alone has 
this ornament before the age of puberty, and it 
is more amply furnifhed with hair than the head 
of any other animal. The monkey refembles 
man very much in his ears, nofe, and teeth. 

Among animals, there is a great diverfity in 
the fize, pofition, and number of their teeth. 
Some are furnifhed with teeth in both jaws; 
"others have them in the under-jaw only ; in 
fome they are widely leparated from each other j 

♦ The ffivages of New^CuinCt g^wder 
beards with chalk. Se:e Recebil des Voyages, gfc,. tom. iv. 




and are clofe and umted in others. The pa- 
Tatp of feme fifties is a hard bony plate, ftnek 
• foil of fliarp points, which perform the office* of 
teeth. / 

The mouths of moft apinials are armed with 
fome folid fubftance, which eftables them to ap- 
l^^hend or grind their food. The teeth of men, 
quadrupeds, and fifties, the beaks of birds, the 
pinchers, faws, &c. of infe£ts, are all hard inftru- 
inents, and, like the nails, horns, and hoofs, 
derive their origin from the nervfes. We for- 
merly remarked, that nerves, ' when expofed to 
the air, acquire a furprifing hardnefs. As the 
mouth gives a free accefs to the air, it is there- 
fore natural to think that the nerves which ter- 
minate there fhould harden, and produce the 
teeth, the bony plate, the beak, the pinchers, 
and all the other folid parts of animals. 

The neck fupports the head, and unites it to 
the body. It is larger and ftronger in moft 
quadrupeds than in man. Fifties, and other 
animals which are not furniflied with lungs fimi- 
lar to ours, have no neck. Birds, in general, 
have longer necks than other animalsl Tllofe 
birds which have Ihort claws have likewife fhort 
necks, vice verfa. Ariftotle fays, that birds 
of proy which have pounces are all fliOrt necked. 

The human breaft, is prOpO^iorially larger 
than that of othef animals ; and none but man 
and the monk% havpV cOllar-bones. The 
br^afts of wdifien i^re larfer and more promi- 
nent 
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nent than thofe of men : But their confiftence 
and ftrudure are nearly the fame ; for the- 
breafte of men can fecrete milk. There a. e, 
many examples of this fad ; and it commonly 
happens at the age of puberty. I have feen a 
young man of fifteen years fijueeze more than a 
ipoonfiil of milk out of one breaft. Amop^' 
animals there is a great- variety in the number 
andfituation of their paps. Some, as the ifion- 
key and elephant, have only two placed on the 
fore part of the breaft; others have four, as the 
hear ; others, as the flieep, have only two fitu- 
ated between the hinder legs ; others have them 
in great numbers upon the belly, as the bitch 
and the fow. Birds, and all the oviparous 
animals, have no paps. Viviparous fifties, 
as the whale, the dolphin, &c. have breafts, 
and fuckle their young.. The form of the 
breafts varies in different animals, and even 
in the fame animal at different ages. It is al- 
Icdged, that women, whofe breafts are fliaped 
like a pear, make the beft nurfes, becaufe the 
mouth of the child comprehends not only the 
nipple, but part of the breaft itfelf. 

Below the breaft is the belly, in which the 
navel makes a confpicuous figure. In other 
animals it is hardjy perceptible ; apd even the 
monkey has nothing in place of it but a kind c£ 
callofity. 

The arms of man^, have little refemblance to 
the fore ftet of quadrupeds, and ftill left to 

the 
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the wings of birds. The monkey tribe are the 
* only animals which have arms and haeds ; but 
, flfeir ftrudure is more rude, and their propor- 
tion lefs exa<S than thofc of man ; his Ihoulders 
are likewife larger, and ‘differently conftrucled 
from thofe of any other animal ; and it is on 
'cbe top of the fhoulders that he can bear the 
heaviefl burdens. 

The form of the back differs not much from 
that of fome quadrupeds ; the region of the 
reins is indeed more mufcular and ftrong. But 
the buttocks are peculiar to the human body ; 
the thighs of quadrupeds are" often miftaken for 
the buttocks, though they totally different. 
Man being the only animal who can fupport 
himfelf perfe<9:ly ereil, the fwelling, or cufhion 
on the top of his thighs, • is neceffary to fuftain 
him in that pofture. 

The human foot is very different from that 
of all other animals, the monkey not excepted. 
The foot of the ape is rather a kind of hand; 
its toes are long, and fituated like fingers, the 
middle one being by much the longeft; and it has 
no heel. The foie of the foot is likewife larger 
in man, and his toes are better adapted for pre- 
ferving the equilibrium of the body in walking, 
running, dancing, and other movements. 

. The human nails are lefs than thofe of other 
animals. If they protruded much beyond the 
points of the fingers, th^ would obfiru^t the 
dexterity of the hand. Thofe favages who al- 
low 
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low tlienii to grow to’^an unnatural length, ufe 
them foP laying and tearing ani But, ' 

though their nails be ftronger apd longer than . 
oursj they can by no means be compared to the 

regard to tlie proportion's of the human 
feodyi we have no exa(3: knowledge. The fatp^ 
parts have not the fape proportions in any two 
individuals ; and, et^n in the fame perfoti, the 
correfponding parts are not perfectly fimilar. 
For example, the ; right arm or leg have feldom 
the fame dimenlions with the left. Repeated 
obfervations alone can afeertain a ftandard by 
which we may be enabled to form a perfe£t 
idea of the natural and: beft proportions of the 
human figure, ft is not by comparing men, or 
taking their dimenlions^ that w'e are to exj)e£l: 
any light upon this fubje£l : We have more 
to hope from the - art of defigning, and the 
efforts which have been made in imitating Na- 
' ture. Talle and lentiment have exceeded the 
limits of mechanical opemtions. The fquare 
and compafs are laid affdei and we truft more 
to the impreffions made on the fenfes. Every 
poffible form has been realized in bronze or in 
marble. We ree^ognile ‘the ftandard of Nature 
more by imitatihg her* t%n by her own pro- 
dudtions } and, vreTjud^^ the 

perfe^lion of 4 ft^ne yie^ing it, than by 
taking its diflferentv^n^I^i^, ;:./^ long 

pra^ice in the dejljpiiBg^ hhd < b^ ffeli- 

CStpy' , ■ 



cacy of fentimenv that emineat ftatuaries have 
’ be|n enabled to majke : men feel the juftnela^of 
^oportion in the works of Nature. The an- 
cients made ftatuesTo ex^ifitely fine, that they 
have uniformly been tegftrded as exail repre-j 
fentations of the nioft petfe5£k human figUfe^ 
Thefe ftatues, which were only copies of the 
humin form, are now confidered as originaia; 
becaufe they were not imitated from an indivi^ 
dual, but from the whole fpecies, fo attentively 
compared and diligently obferved, that it is im-r 
poffible to find an equal degree of fymmetry 
and proportion in any one mafr that ever'cxift- 
ed. We ihall, therefore! ff late the dinien- 
fions of the different parts which thefe artifts 
have fixed as ftandards of perfe^iion. They 
commonly divide the hefght of the body into 
ten times the length of the face; they,likewife' 
divide eachyJrCf, or tenth of the body, into three 
equal parts ; the firft commences' at the fpritig- 
ing of the hair on the forehead, and 'terminates 
at the root of the nofe ; the nofe is the fecond 
divifion; and the third extends from the nofe 
to the end of the chin. In meafurlng the reft 
of the body, they ufe the term nofe^ or length 
of the nofe, to denote the third of a face, or the 
thirtieth part of the body^ Thfe firft face be- 
gins at the root of tfie hair: abo^e the forehead* 
and extends to the endi^f the chin ; but, from 
the top of the forehead V the cfowhj thbre is 
AiU a third of a. face^ or a ubfe, in height. Thus, 
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from the top of the head to the end of the chin, 
there in a face arid a third,; from the chin^i^o 
the juncture of the clavicles, two thirds of a 
face ; and, therefore, from the top of the bread 
to the crown of the head, is twice the length 
of the face, or the fifth of the body ; from the 
joining of the clavicles to the under part of the 
paps they reckon one face; from this to the 
navel is a fourth face ; and the fifth extends 
from the navel' to the divifion of the inferior 
extremities, which fliould complete half the 
length of the body. Two faces are exhauded 
between the thigh and knee, to the lad of which 
they allow half a face, being the fird half of 
the eighth face ; two faces are affigned between 
the knee and top of the foot, and from that to 
the foie half a face, which completes the ten 
faces, or length of the bddy. This divifion has 
been made from men of ordinary fize ; but, in 
thofe of a higher dature, they allow about half 
a face additional between the paps and the com- 
mencement of the thighs, which; in tall men, is 
not the middle of ‘the body. When the arms 
are fully dretched in a horizontal- line, the Ipace 
between the tops of the middle fingers is equal 
to the length of the body. From the joining of 
the collaf-bone tS the articulaticm of the fhoul- 
der-boue with, that of the arm, is one face. 
When the arm hangs down, or is bended for- 
ward, it is four face^ ih ; two between 

the ioint of the fhoulder and the dhow, and 

two 
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two between the elbow and the root of the 
•little finger, in all five faces, and an equal nutn* 
ob^;r for the other arm, which is precifely the 
length of the body; about half a face re- 
mains for the length of the fingers ; but it muft 
be remarked, that half a face is loi| in the joints 
of the elbows and fluoulders, when the arms are 
extended. The hand is about a face in length, the 
thumb a third of a fade, or a nofe, and the lohgeft 
toe is of the fame length with the thumb. The 
under part of the foot is equal in length to the 
fixth part of the height of the body. For the 
reafons already mentioned, if an experiment be 
made of thefe dimenfions upon any individual, 
they will appear to be extremely imperfedi. It 
is ftill more difficult to fix the proportional 
thicknefs of the different pM-ts of the body. 
The changes are fo great when the fame man is 
meagre or in good cafe, and the adion of the 
mufcles in different pofitions, creates lb much 
variety in the dimenfions of the'^arts, that it is 
almoft irapolfible to give any determined rules 
upon this fiibjed. » « 

The fuperior parts of tlie body, in infan- 
cy, are larger than the inferior; the thighs and 
legs are not nearly equal to half the length 
of the whole body ; as the effild advances in 
years, the inferior parts grow more in propor- 
tion than the fuperior ; iand, when the growth 
is complete, the thighs anA legs are very nearly 
one half the length of the body. 


The 



. The anterior pa,rt, of the cheft, in women, i» 
more elevated, and its diameter larger, than in 
men'; but the chefts of the jatter are prop^iP*' 
tionally broader^ The haunches of women arc 
likewife larger than thofe of men ; becaufe, the 
hauneh-bones of womeu, and thofe which join 
dhem and compofe the pelvis, are proportionally 
larger. Thefe differences in the ftru(3:ure of the 
cheft and pelvis are fo perceptible, that it is eafy, 
by this criterion, to diftinguifh the Ikeleton of a 
woman from that of a man. 

There are great varieties in the length of men. 
Tliofe are laid to be tall who are from five feet 
eight inches to fix feet high. The middle fta-* 
ture is from five feet five to five feet eight ; 
and thofe who fall below thefe dimenfions are 
faid to be of fmalL ftature. Women, in general, 
are two or three inches lielow the ftandard of 
men. Of giants and dwarfs, notice fhall be 
taken in another place. > 

: Though the human body be externally more 
delicate, it is, however, very nervous, and per- 
haps ftronger, for its fize^ than the moft robuft 
quadruped. In comparing the force of a lion 
to that of a ttum, it ought to be confidered, that 
the lion is tnned with teeth and talons ; and that 
thefe dreadful Weapons convey a falfe idea of 
real ftrength. „The arms whfeh man has re- 
ived from Nature are not ojSenfive j and happy 
ad it been if a||^^ha1^ put into his 

hands 
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hands weapons more deftruftive than the claws ' 
of the liont * 

■ rsfi 

’ But thetll is a jufter method of inftitutxng a 
comparifon between the ftrength of a man and 
that of the other animals, namely, by the weight 
they are able to carry. It is affirmed, that the 
porters of Conflantinople can carry burdens of 
nine huhdred pounds weight ; and Defaguliers 
tells us, that, by means of a certain harnefs, by 
which every part of a man’s body was propor- 
tionably loaded, the perfon he employed in this 
experiment was able to fupport, in an eredt pof- 
ture, a weight not lefs than 2000 pounds. A 
horfe, which is about fix times the fize of an 
ordinary man, ought, therefore, when managed 
in the fame manner, to bear 12,000 or 14,000 
pounds ; an enormous weight, in comparifon of 
what that animal can fupport, even when it is 
diftributed with every pofTible advantage. 

The ftrength of animals may likewife be efti- 
matedby agility and perfeverance in laboun Men, 
when accuftomed to running, outftrip horfes, or' 
at leaft continue their fpeed much longer ; and 
a man will accomplifti a long journey fooner, 
and be lefs fatigued, than even the heft I’oad 
horfes. The royal meflengers of Ifpahan, who 
ai'e trained to running, go 36 leagues in 14 or 
15 hours. We are aflured by travellers, that 
the Hottentots outrun lions in th*e chace ; and 
that thofe favages who Uve’iipon hunting, pur- 
fue and even catch deer, and other animals of 

VOL. II. GO equal 
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. equal fwlftncfs. Many other ftories are told of 
the amazing nimblenefs of favages, of the Jorig 
journeys they accompliih on foqt, owr the mdft 
craggy mountains, where there is no path to 
direct, and every obftacle to obftruil their pro- 
gi'el’s, Thefe people are faid to travel looo 
leagues in fix weeks, or at moft two months. If 
we except birds, whofe mufcles are proportion- 
ally ftronger than thofe of any other animal, no 
other creature could fupport fuch long continued 
fatigue. The civilized man is ignorant of his 
own ftrength ; nor is he fenfible how much he 
is weakened by effeminacy, nor to what extent 
he might recover his native force by an habitual 
and vigorous exercife of his powers. 

Men of extraordinary ftrength fometimes ap- 
pear But this gift of nature, which would 
be highly valuable in the favage ftate, is of little 
ufe among poliflied nations, where more depends 
on mental than corporeal powers, and where 
manual labour is confined^ to the inferior orders 
of men. 

Men are much ftronger than women ; and 
they have often employed this fuperiority in 
exercifing a cruel and tyrannical dominion over 
the weaker fex, who were entitled to fliare with 
them both the pleafures and the pains of life.. 
Savage nations condemn the women to perpe- 

* Nos quoque vidimus cAthanatum nomine prodigiofle often - 
tationis quingenario thorace plombeo indutum, corhurnirque 
quingentorum pondo calcactiiDy per feenam ingredi. Piin. lib. 7. 

tual 
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,tual labour. They cultivate the ground, and per- 
fiMta every oflSce of drudgery, while the men 
‘indolently recline in their hammocks, from 
which they never think of ftirring, unlefs when 
they go a hunting or fifhing j and, fo averfe are 
they to motion, that they have often been, known 
to Hand in the lame pofition for feveral hours. 
A favage has no idea of walking for amufement j 
and nothing aftonilhes him more than to fee 
Europeans walking backwards and forwards in 
quell of nothing. All men are naturally indo- 
lent J but the favages of warm countries are not 
only the moll lazy of human beings, but the 
moll tyrannical to their women, whom they 
treat with a cruel barbarity. In nations more 
civilized, men didate laws to the women. Thefe 
laws are always more fevere in proportion to 
the groflhefs of the national manners ; and it is 
only among people highly polilhed that women 
have obtained that equality of condition which 
is due to them, and which contributes fo power- 
fully to the happinefs of fociety. This polite- 
nefs of manners is the genuine offspring of the 
fofter fex ; they have oppofed it to the arms of 
the vidor, while their modelly has taught us to 
acknowledge the empire of beauty, a natural ad- 
vantage greatly fuperior to mere llrength. But, 
to give it full force and value, requires the af- 
lillance of artj for the ideas of beauty are fo 
different, fo caprjcious, and even contradidory, 
that the woinen, it is probable, have gained more 
c G 2 , by 
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by the art of makiug themfelves amiable, fhaii 
by beauty itfelf, of which men form fuch opjjp- - 
fite judgments. Men are agreed as to the ulti- 
mate objeft of their paflion for the other fex, 
the eftimation- of which is augmented by the 
difficulty of acquifition. The beauty of women 
commenced the moment they learned to make 
themfelves refpedlable, by refufing all approaches 
to their hearts which proceeded not from deli- 
cacy of feiuiment ; and, whenever the influence 
of fentiment was felt, polifhed manners was a 
necelTary confequence. 

The tafte of beauty, among the ancients, dif- 
fered widely from ours. With them, a fmall 
fore-head and joined eye-brows were charming 
features in a female countenance ; and, in Per- 
fia, large joined eye-brows are ftill highly 
efteemed. In fome Indian countries, black teeth 
and white hair are necelTary ingredients in the 
character of a beauty ; and in the Marian Iflands 
it is a capital object with ladies to blacken 
their teeth with herbs, and to bleach their hair 
with certain liquors. Beauty, in China and Ja- 
pan, is compofed of a large countenance, fmall 
and half concealed eyes, a broad nofe, minute 
feet, and a prominent belly. Some Indians of 
America and of Afia comprefs the heads of their 
children between two wooden planks, with a 
view to enlarge and beautify the face ; others 
comprefs them laterally, others deprefs the crown 
only, and others make the head as round as pof- 

fible. 
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fible. Every nation has ideas of beauty pecu- 
fiar^to itfelf ; and every individual has his own 
notions and tafte concerning that quality. Thefe 
pjgo^rides probably originate from the firft 
agreeable impreflions we receive of certain ob- 
je<Ss; and therefore depend more upon chance 
and habit than upon difference of conflitution. 
When •we come to treat of the fenfes, we fliall 
perhaps be able to give more determined ideas 
concerning thofe perceptions of beauty we re- 
ceive by the eye. 


G O 3 
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SECT, IV. 

Of Old Age and Death, 


E very object in Nature muft change and 
decay. The bodies of men no fooner 
arrive at full maturity, than they inftantly be- 
gin to decline. The wafte is at firft infenfible ; 
feveral years frequently revolve before we per- 
ceive any confiderable alteration. But we ought 
to feel the weight of our years, better than their 
number can be ellimated by Grangers ; and, as 
thofe are feldom deceived who judge of our age 
by external charadlei's, we would be ftill more 
fenfible of it from what pafles within us, if we 
were more attentive to our feelings, and de- 
ceived not ourfelves by vanity and fallacious 
hopes. 

When the body has acquired its full length, 
it increafes in thicknefs ; The commencement 
of this augmentation is the firft ftep towards 
decay; for this extenfion is not a continua- 
tion of growth, which would communicate 
force and aftivity, but merely an addition of 
fuperfluous matter, that blows up the body, and 
loads it with a ufeleis weight. This matter, 
. whiefi 
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which is denominated fat, generally appears at 
the. age of 35 or 40 years ; and, in proportion 
•as the quantity of it augments, the body lofes 
ife ^mer lightnefs and freedom of motion ; its 
gerSrative faculty is diminilhed ; its members 
turn unwieldy ; and it acquires extenlion at the 
expence of ftrength and aftivity. 

Befides, the bones increafe in folidity j the nu- 
tritious juices, which formerly ferved to expand 
the bones, how increafe their quantity of matter 
only, by filling up their internal cavities ; the 
membranes are changed into cartilages, and the 
cartilages into bones j the fibres of the mufcles 
grow rigid ; the ikin is deprived of its rnoifture, 
and wrinkles are gradually formed in it; the 
hair turns hoary ; the teeth fall out ; the vifage 
afllimes a haggard appearance, the body bends 
forward, &c. The firft approaches of this ftate 
are perceptible before the age of 40 ; they ad- 
vance by flow degrees till 60, and more rapidly 
from that to 70, when decrepitude commences, 
and continues to augment till 90 or 100, when 
death puts a final period to our exiftCnce, 

We fhall now take a more particular furvey 
of thefe changes ; and, as we have inquired into 
the caufes of the growth and expanfion of the 
human body, let us alfo inveftigate thofe of its 
decay and diflblution. At the commencement ' 
of our exiftence, the bones are oftly fmall fibres, 
of a foft and dudile fubftance, and gradually 
acquire confiftence and folidity. They may be 
G G 4 confidered, 
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confidered, in their original ftate, as fmall tubes 
lined both within and without with a t];iin* 
membrane: This double membrane furnithes* 
the ofleous matter; for the iinall intervs^ bej. 
tween the .internal aj^da external periofteurti’ ' is 
foon convertid into . jj^pny plate. Some idea 
of the production and growth of bones may be 
formed, by comparing them with the manner 
in which wood and the more folid parts of ve- 
getables are produced. We fhall take, for ex- 
ample, the fig-tree or the alder, which are at 
firft hollow in the middle, like the thigh and 
other hollow bones of the body. When a bud, 
that is to form a branch, begins to extend, it is 
only a foft duClile matter, which, by extenfion, 
becomes a flender herbaceous tube filled with 
pith. The external and internal furfaces of 
this tube are covered with a fibro.us membrane, 
as well as the internal partitions by which the 
cavity is divided. Thefe membranes, however 
thin, are compofed of feveral plates of fibres 
lying above each other, which are Hill foft, 
but gradually harden by depofiting the fap 
which they abfoib for their nourifliment ; and 
by this means a woody plate is formed, du- 
ring the firft year, between the two membranes, 
which is more or lefs thick in proportion to the 
quantity of fap that has been depofited between 
the external and internal membranes. But, 
though each of thefe menabranes become woody 
internally, their external furfaces remain foft 

and 
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and du£tUe ; and, the following year, when the 
hud at the top of the branch begins to expand, 
the fap rifes through the foft fibres of each 
niembraiie, and converts them, by its fediments, 
inro ether woody plates. The fame procefs 
goes on annually ; and, in this manner, the tree 
or branch gradually increafes in thicknefs. The 
internal cavity likewife augments in proportion 
to the growth of the branch ; becaufe the inter- 
nal membrane extends along with the other 
parts, and the woody plates are only applied 
Ibccefiively to the plates already formed. If we 
examine a branch, or a joint, which has been the 
produd of one year, we fhall find, that it uni- 
formly preferves the fame figure through all the 
ftages of its growth. The joints or knots which 
mark the produdion of each year, become fixed 
points for the rcadion of thofe powers that ex- 
pand tJie contiguous parts during the following 
year. The fuperior buds rea£t againft thefe 
points, and, by expanding themfelves, form new 
branches or joints in the fame manner as the firft 
were produced. 

The procefs of oflification would be very fi- 
milar tp that we have now deferibed, if the fixed 
points of the bones began at the extremities, in 
place of the middle. At firft the bones of the 
foetus are only fmall threads, orjtubes, of a duc- 
tile matter, which are eafily perceived through, 
the delicate and tranfparent fkin. The thigh- 
bone, for example, is then a fmall fliort tube, 

like 
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Kke the herbaceous tubes above deferibed. This 
tube is fhut at both ends by a pulpy fubftancsc, 
and its external and internal furfaces are cover- 
ed with two membranes compofed of fevf r^- 
layers of foft and dudlile fibres. In proportion 
as this tube receives nutritious juices, the two 
extremities extend and recede from the middle 
point, which always preferves the fame ftation. 
The extremities tannot extend without reading 
agdinft this middle point ; and the parts which 
are neareft it begin firft to acquire folidity. The 
firft bony plate, like the firft plate of wood, is 
produced in the Interval which feparates the 
two membranes or perioftea. But the oflifica- 
tion commences in the middle, and gradually 
extends to the extremities, which remain foft 
long after the middle parts are converted into 
bone. The middle parts of bones, therefore, 
being firft oflified, it is impoffible that they 
ihould afterwards expand equally with thofb 
parts which remain longer in a foft and dudile 
ftate. This is the reafon why bones are always 
thinneft in the middle, and thickeft at the ex- 
trbmities. But, independent of this difference 
between the longitudinal growth of bones and 
of wood, the analogy between their increafe in 
thicknefs is very ftriking; For the firft bony 
plate is produced from the internal part of the 
periofteumj and, after the formation of this 
plate between the two perioftea^ two other plates 
^re foon formed, one on each fide of the firft, 

to 
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to which they adhere; and by this means both 
the circumference of the bone, and the diameter 
of its cavity, are augmented. Thus the interior 
of the two perioftea continue fucceflively 
to produce bony plates, in the fame manner aa 
woody plates are produced from the bark of 
vegetables. 

Bht, after the bone has acquired its full 
growth, after the perioftea ceafe to furnifh ofle- 
ous matter, then the nutritious juices, which 
were formerly employed in augmenting the 
bulk of the bone, ferve only to increafc its den-^ 
fity. Thefe juices are depofited in the inter* 
nal parts of the bones, and give them more 
weight and folidity, as may eafily be perceived 
by comparing the weight and denfity of an ox 
with thofe of a calf. The fubftance of the bones 
become, in procefs of time, fo compadt, as not 
to admit the circulation of thofe juices which 
are neceflary for their fupport and nourifliment. 
This fubftance, therefore, muft now undergo a 
change fimilar to that which takes place in old 
trees, after they have acquired their full folidi- 
ty; and this change is one of the firft caufes 
which render the diflblution of the human body 
inevitable. 

The cartilages, which may be regarded as foft 
and imperfe£t bones, likewife receive nutritious 
juices, which gradually, augment their denlityr 
They become more and *more folid as we ad- 
vapcc in y^ars; 'and, in old age^ ar^ almoft 

as 
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as hard as bones. This rigidity of the cartilages 
renders the motion of th^ joints extremely dijf- 
iicult, and, at laft, deprives us of the ufe of our 
members, and produces a tbtal ceflation of 
nal movements. This is a fecond, and more 
marked caufe of death, becaufe it manifefts it- 
felf by a laborious performance of the common 
actions of the body. 

The membranes likewife become hard and 
dry, as we advance in years. Thofe, for ex- 
ample, which furfound the bones, foon lofe 
their flexibility. At the age of 20 , they ar© 
incapable of farther exteufion. The mufcular 
fibres fuffer a fimilar change, in proportion to 
the time of life ; though, to the touch, they feem 
to be fofter as age increafes. It is not the muf- 
cles, however, but the flein, that occafions this 
perception. After the bexiy is come to its full 
growth, the fat increafes, and, by being inter- 
pofed between the fil;res of the mufcles, and 
between the fkin and the mufcles themfelves, 
makes them feel fofter, when, in reality, their 
denfity is greatly increafed. Of this fad we have 
an inconteftible proof, by comparing the flefli 
of young with that of old animals. In the for- 
mer, it is tender and delicate ; but, in the latter, 
it is dry, hard, and unfit for eating. 

The Ikin always extends as the body increafes; 
but, when the body diminiflies, the fkin has not 
elafticity enough to enable it to contrad to its 
^rmer dimenfions: It, therefore, epptinues ip 

wrinkles 
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wrinkles and folds, which can never be effaced. 
The wrinkles of the face partly arife from this 
caufe ; but, in their production, they have a 
‘«E4stion to the form, to the features, and to the 
habitual motions of the countenance. If we 
examine the face of a man of 25 or 30 years of 
age, we may trace the origin of all the wrinkles 
which will appear in old age, efpecially when he 
laughs, cries, or makes any violent grimace. 
All the folds which are exhibited in thefe aftions 
will in time become indelible wrinkles. 

In proportion as we advance in years, the 
bones, the cartilages, the membranes, the flefli, 
the fkin, and every fibre of the body, become 
more folid, hard, and dry. Every part flirinks 
and contracts ; and every movement is perform- 
ed with flownefs and difficulty : The circulation 
of the fluids is fluggifli and interrupted ; perfpi- 
ration is diminifhed ; the fecretions change ; di- 
geftion becomes flow and laborious ; the nutri- 
tious juices are lefs abundant, and, being reject- 
ed by parts which are already too denfe, they 
communicate no fupplies. Thefe parts, there- 
fore, may be regarded as already dead, becaufe 
they have ceafed to receive nourifhment. Thus 
the body dies by inches j its motions gradually 
decay ; life wears away by imperceptible de- 
grees ; and death is only the 4 aft term in the' 
feries. * , 

As, in women, the boftes, the cartilages, the 
mufcles, and every other part of the body, are 

fofter 
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fofter and lels foUd than thofe of men, they, 
mufl re<|uire more time in hardening to tliat 
* degree ‘which occafions death :> Women, of ' 
courfe, ought to live longer than men. This* 
realbning is confirmed by experience j for, by 
confulti'ng the bills of mortality, it appears, that, 
after women have pafied a certain age, they live 
much longer thsin men who have arrived at the 
fame age. 

From what has been faid, it may alfo be con- 
cluded, thaii; men who have a weakly appear- 
ance, and approach nearer to the conftitution of 
women, fhould live longer than thofe who are 
more robuft ; and likewife, that perfons of either 
fex, who are long before they arrive at their full 
growth, Ihould outlive thofe who advance mere 
rapidly to that point ; becaufe, in this cafe, the 
bones; cartilages, and fibres, are later in arriving 
at that degree of folidity which is necelTary to 
their deftruCtion. 

This natural caufe of death is common to all 
animals, and even to vegetables. An oak pe- 
rhhes pnly becaufe the oldeft parts of the wood, 
which are in the centre, become fo hard and 
compact, that they can receive no further nou- 
rifhment. The moifture they contain being de- 
prived of circvdation, and not being replaced by 
‘frelh fupplies, ferments, corrupts, and gradually 
reduces the fibres of the wood into powder. 

The duration of life may, in fome meafure, 
be computed by the time occupied in growth. 

A plant or an animal that acquires ra^urity in 

• . a &ort 
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a iliort time* periflxes much fooner than thoie 
\n 4 iich are longer ia arriving at that flJilriod. In 
animals, as virell as vegetables, the longitudinal 
growth is firftfimlhed. Man grows inftature 
till he be i6 or i8 years of age; but his body 
is . not completely unfoldedj in thicknefs before 
that of 30. Dogs acquire their full length in 
lefs*than one year ; but their»growth in thick- 
nefs is not finiihed till the fecond year, A man, 
who grows 30 years, lives till 90 or too; and a 
dog, whofe growth terminates in two or three 
years, lives only 10 or 12. The fame obferva- 
tion may be applied^to moft animals. Filhes 
continue to grow Tor a great number of years; 
they accordingly live for centuries; becaufe 
their bones never acquire the denfity of thofe of 
other animals. When we give the particular 
hiftory of animals, ^e lliall examine whether 
there be any exception to this rule, which Na- 
ture feems to follow in proportioning the du- 
ration of life to the time of growth, and whether 
crows and flags live fo long as is commonly ima- 
gined. But it may be laid down as a general 
fadt, that large animals live much longer than 
fmall animals, becaufe they require more time 
to finifli their growth. 

Thus the caufes of our diflblution are inevi- 
table ; and it is equally impofllble to retard that* 
fatal period, as to change the eftablilhed laws of 
Nature. The ideas of thofe viHotu^s, who 
conceived the poflibility of perpetuating human 
3 life 
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life by the ufe 6f certain medicines, 
have peri&ed wkh tbem®yes, i£ fclf-ldve did 
not always induce us to beKeve what exceeds 
the pow'ers of Nature, and to be fceptical with 
regard to the moft certain and^ihvariable truths. 
The univerfal panacea, the transfufion of the 
blood, and other methods which have been pro- 
pofed to render oUr bodies imnaortal, are as chi- 
merical as the fountain of y^th is fabulous. 

When the conftitution life may, 

perhaps, be prolonged years, by mo- 

derating the paflionsj and-by t^perance. But 
feven this is a difficult point j ’for, if it be necef- 
fary that the body fliould exSrt its whole force, 
and that it Ihould waftc all its powers by labour 
and exercife, what advantages can we derive 
from regimen and abftinehce ? Some men have 
indeed exceeded the ordinary term of human 
life: Without mentioning thofe extraordinary 
inftances of longevity recorded in the Philofo- 
phical TraufaiStions, fuch as that Of Par who 
lived to the age of 144, and of Jenkins who 
lived 165 years, we have many examples of the 
prolongation of life to 110, and even 120. 
Thefe men, however, ufed no peculiar arts for 
the prefervaiion of their bodies. They appear, 
on the contrary, to have been peafants, huntf- 
•men, labourers,, and people accuftomed to abufe 
their bodies, if it be ppffible to abufe them by 
any otfie^ieans than thofe of continual idlenefs 
and debat^ery. 


Befide, 
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Beddes, the varieties of climate, and of the 
modes of living, make no difference as to the 
•period of our exiftence, which is the fame in the 
JEuropean, the Negro, the Chinefe, the Ameri- 
can, the civilized man and the favage, the rich 
and the poor, the citizen and the peafant. Nei- 
ther does the difference of races, of food, or of 
acconlmodation, make any change on the dura- 
tion of life. Men who feed upon raw flefh or 
dried fifli, on fago or rice, on caffada or roots, 
live as long as thofe who are nourifhed with 
bread and prepared victuals. It is apparent, 
therefore, that the duration of life has no de- 
pendence either on manners or cuftoms, or the 
qualities of particular food : If luxury and in- 
temperance be excepted, nothing can alter thofe 
laws of mechanifm which regulate the number 
of our years. 

Any little differences which may be remarked 
in the term of human life feem to be owing to 
the quality of the air. There are generally 
more old men in high than in low countries. 
The mountains of Scotland, of Wales, of Au- 
vergne, and of Switzerland, have furnifhed 
more examples of extreme old age than the 
plains of Holland, Flanders, Germany, or Po- 
land. But, taking mankind in general, there 
is hardly any difference in the d^uration of life. 
When men are not cut off by accidental difeafes, 
they every where live po’jor loo years. Our 
anceflors never exceeded this period ; and, firfce 
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the age of D^vld, it has fu^ere^ no variation. 
If it fhould be aiked, why the firft racef of men* 
lived 900, 930, and even 969 years ? we may,, 
perhaps, be able to give a fatisfadory anfwer. 
The produdions of the earth were then of a 
different nature. The furface of the globe, as 
we remarked when treating of the Theory of the 
Earth, was, in the firft ages of the world, lefs 
folid and coinpad; becaiife, gravity having 
aded for a Ihort time only, terreftrial bodies 
had not acquired their prefent denfity and con- 
fiftencc. The produce of the earth, therefore, 
muft have been analogous to its condition. The 
furface being more loofe and moift, its produc- 
tions would, of courfe, be more dudile and ca- 
pable of extenfion : Their growth, therefore, 
and even that of the human body, would require 
a longer time of being completed. The foft- 
nefs and dudility of the bones, mufcles, &c. 
would probably remain for a longer period, be- 
eaufe every fpecies of food was more foft and 
fucculent. Hence, the full expanfion of the hu- 
man body, or when it was capable of generating, 
muft have required 120 or 130 years ; and the 
duration of life would be in proportion to the 
time of growth, as is uniformly the cafe at 
prefent : For if we fuppofe the age of puberty, 
among the firft races of men, to have been 13a 
' years, as they n6w arrive at that age in 14 years, 
the age of the Antedcluvians will be in exad 
propoitipn to that of the prefent race j fince, by 

multi- 
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roultiplying thefe two numbers by fcven, for 
’example, the age of the prefent race will be 90* 
.and that of the Antedcluvians will be 910. The 
^period of man’s exiftenee, therefore, may have 
gradually diminiflied in proportion as the fur- 
face of the earth acquired more folidity by the 
conftant adlion of gravity ; and it is probable, 
that the period from the creation to the days of 
David was fufficient to give the earth all the 
denllty it was capable of receiving from the in- 
fluence of gravitation ; and, confequently, that 
the furface of the earth has ever fincc remained 
in the fame ftatc, and that the terms of growth, 
in the produ£bioas of the earth, as well as in the 
duration of life, have been invariably fixed from 
that period. 

Independent of accidental difeafos, which are 
more frequent and dangerous in the latter pe- 
riods of life, old men are l’ul)je«rt to natural in- 
firmities, that originate folely from the decay of 
the different parts of the body. The muicles 
lofe their tone, the head fhakes, the hands trem- 
ble, the legs totter, the fenfibility of the nerves 
decrcafes, and every fenfe is blunted. But the 
incapacity for generating is the moft charadlerif- 
t ie infirmity of old age. This im potency may 
be aferibed to two caufes; an alteration in the 
feminal fluid, and a want of tenfion in the ex- 
ternal organs. The defe< 3 : of tenfion is eafily 
explained from the conformation of the organ 
itfelf, which is a fpongy cavernous fubftance, 
H n a fitted 
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fitted to receive into its cavities a great quantity 
of blood, in order both to increafc its fize, apd* 
to render it more rigid. In youth, this organ* 
is foft and flexible 3 and of courfe, it is eaflly 
extended by the impulfe of the blood. But, as 
we advance in years, like every other part of 
the body, it becomes more folid, and lofes its 
flexibility. Hence, though the impulfe of the 
blood were equal to what it was in youth, this 
impulfe is unable to dilate an organ which has 
become too denfe to admit blood in a quantity 
fufiicient to produce an. ereftion that will anfwer 
the purpofes of generation. 

With regard to the change, or rather fterility 
of the, feminal fluid, it cannot be prolific unlefs 
when it contains organic particles tranfmitted 
from every part of the • body ; for we have 
already Ihown *, that the produftion of a final! 
organized being, fiinilar to its parent, cannot be 
effected without the union of the organic par- 
ticles fent from all parts of the body. But, in 
very aged men, the parts have become too folid, 
and can neither receive, afllmilate, nor tranfmit 
the nutritive and prolific particles. The bones 
and other folids, therefore, can neither produce 
nor tranfmit organic particles correfpondent to 
their own natures j thefe particles muft, of 
courfe, be wanting in the feminal fluids of old 
men ; and this'defed is fuflicient to render them 
incapable of .generating. 

* See above, cb. it. u], 

But, 
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But, admitting the fterility oF old men to be 
o'^^ing to a defefl: in the organic particles of 
their ferainal fluids, this defeat may ftill be fup- 
plied by a young woman *, which not unfre- 
quently happens; for old men fometimes, though 
rarely, generate; and, when they do produce, 
they have a much fmaller fhare in their children 
than young men. This is likewife one reafon 
why young women, who are married to old, de- 
O'epit, and deformed men, often produce mon- 
flers, or children ftill more deformed than their 
fathers. But this is not a proper place for fuch 
difcuflions. 

The greateft part of mankind die of the fcurvy, 
t|ie dropfy, or other difeafes which feem to 
pi-oceed from a vitiation of the blood and other 
fluids. Whatever influence the fluids may have 
in the animal ceconomy, they are only paffive 
and divifible fubftances, and obey the impulfes 
of the folids, which are the true organic adlive 
parts, and upon which the motion, the quality, 
and even the quantity of the fluids entirely de-» 
pend. In old age, the cavities of the veflels 
contraeft, the mufcles lofe their tone, the fecre^ 
tory organs are obftru(fied; the blood, the lymph, 
and the other fluids, of courfe, grow vifeid, ex- 
travafate, aed produce all thofe difeafes and 
fymptoms which are vfually alp ribed to a vitia-* 
tion of the humours. But the natural decay of 
the folids is the origipal caufe of thefe maladies. 


Though 


* See dbove, ch. x. 
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Though it be true, that the bad ftate of the 
fluids proceeds from a depravity in the organiza- 
tion of the folids ; yet the effeds refultiug from 
a change in the fluids produce the moft alarm- 
ing fymptoms, if they become ftagnant, or if 
they be obftru<3:ed in their circulation by the con- 
tradion of the veflels : if, bv the relaxation of 
the vefl'els, they extravaLtc, they mufl; foon cor- 
rupt, and corrode the weaker parts of the folids. 
In this manner the caufes of deftrudion perpe- 
tually multiply ; our internal enemies grow more 
and more powerful, and at laft put a period to 
our exiftence. 

All the caufes of decay which I have men- 
tioned, ad continually upon the human body, 
and gradually lead to its diffolution. Death, 
which appears fo terrible to us, is the lafi: term 
only in the feries of evils. Life begins to decay 
long before it is entirely extingiiilhcd ; and the 
changes are perhaps greater from youth till the 
beginning of our decay, than from decrepitude 
to death ; for we ought here to confidcr life as 
a fubjed capable of augmentation and of dimi- 
nution. When the foetus is flrft formed, the 
quantity of life is almoft equal to nothing ; 
It gradually extends and actpiires confifleneq 
and force, in proportion to tluf growth andex- 
panfion of the body. On the other hand, when 
the body begins to decay, the quantity of life 
diminilhes, till its final extindion. Thus life 

both 



and death. 487 

both commences and terminates by impercepti- 
ble degrees. > 

Why then fhould we be afraid of death, if 
we have no reafonable apprehenfions of its con- 
fequences ? Why dread this fingle moment, which 
has been preceded by an affinity of others of the 
fame order ; fince death is fully as natural as 
life, and both arrive in the fame manner, without 
our being able to perceive their approach ? If we 
inquire of phyficians, and thofe who are accuf- 
tomed to obferve the actions and fentiments of 
the dying, we fhall find, that, except in a few 
acute dileafes, attended with agitations and con- 
vuUlons, which exhibit only the appearances of 
pain, moll men expire quietly, and without the 
fniallell indication of uneafinefs. Even when 
patients feem to be affiided with the moft dread- 
ful agonies, they have no exiftence but in the 
imagination of the fpedator : The truth of this 
has been repeatedly attefted by many people 
who have recovered after the moft violent com- 
motions and convulfions, who, notwithftanding, 
were unable to recollect a fingle pang they had 
felt, or a fingle idea or fentiinent that had paff- 
cd during this feemingly diftrefsful fituation. 

The greateft part of mankind, therefore, die 
without being fenfible of the fatal ftroke ; and 
of thofe who preferve their fenfes to the laft 
groan, there is not, perjiaps, one who does not 
entertain fome hope of *recovery. Nature, for 
the happinefs of man, has rendered this princi- 

H H 4 pie 
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pic much ftronger than reafon. Men never 
ceafe to flatter themfelves with hopes of recove- 
ry, even though they might judge of their real * 
condition from the example of others who had < 
been afflicted with the fame incurable diforders, 
from the tears of their friends, and from the 
countenances or defertion of their phyficians. 
All thefe mortifying circumftances are only re- 
garded as premature and ill-grounded fears ; and 
hope never leaves us, till death fhuts the feene. 

A fick man tells you, that he.feels the hand of 
death, that the king of terrors is juft about to 
arrive, and that recovery is impoflible: But if, 
from zeal or indiferedon, he is informed of his 
approaching diflblution, his countenance inftant- 
ly changes, and he betrays all that uncafinefs 
which naturally attends the lirft intimation of 
death. This man, it is evident, gives no credit 
to his own aflfertions. He may entertain fome 
doubts concerning his fituation ; but his hopes 
are always I'uperior to his fears : And, if he were 
not alarmed by that cruel parade of grief which 
too often imbitters the fjck man’s couch, he 
would never perceive the approach of his diflb- 
lution. 

Death, therefore, is not that horrible obje£t 
which we have fancied to ourfelves. It is a 
fpeftre which tetrifies us at a diftance, but dif- 
appears when we approach it more clofely. Our 
conceptions of it are founded on prejudice ; and 
we regard it not only as the greateft of all mif-» 

fortunes, 
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^ fortunes, but as accompanied with the moft 
excruciating tortures. The pain, it is faid, muft 

* be extreme when the foul feparates from the 

• body ; its duration may alfo be long, fince time 
is meafured by the celerity of ideas ; and one 
painful moment, by augmenting the rapidity of 
our ideas, may have the appearance of an age, 
when the train of ideas proceeds with their 
ufual gentlenefs and tranquillity. This reafoning 
is fuch an abufe of phiiofophy, that, if it had no 
influence in increafing the miferies of human life, 
it merits nothing but filence and contempt. As 
fuch arguments, however, gain credit with weak 
minds, and render the alpedt of 'death a thoufand 
times more hideous than it really is, a refutatioQ 
of them may be attended with utility. 

When the foul is firft united to the body, 
do we feel a joy that tranfports us ? No. 
This union is effe<51cd without pur perception; 
why, then, fliould we be confeious of their 
dilTolution ? What reafon have we to believe 
that the reparation of the foul and body is attended 
with extreme pain ? What caufe fhould pro- 
duce this pain ? Does it refide in the foul or 
in the body ? Pain of mind can only refult from 
thought; and pain of body is always propor- 
tioned to its ftrength or weaknefs.- At the ap- 
proach of natural death, the. body is in its* 
weakeft ftate, and, of qpurfe, it can feel but 
very little, if any pain. 

Let us now fuppofe a violent death : Can the 
fhflerings of a man, for example, whofe head is 

carried 
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carried off by a cannon-balJ, be more than in-, 
ftantaneous ? Can the fucceflion of his ideas, du- 
ring this inftant, be fo rapid as to make the* 
pain feem to continue for an hour, a day, or 
a century ? We fhall endeavour to difcufs this 
point. 

I acknowledge that the fucceflion of our ideas 
Is the only natural meafure of time, and that 
we conceive it to be fhortcr or longer in propor- 
tion to the uniformity or irregularity of thcir 
motions. But, in this meafure, there is a unit 
or fixed point, which is neither arbitrary nor in- 
definite, but is determined by Nature, and cor- 
reljionds with the particular organization of in- 
dividuals. Two ideas, which fucceed each other, 
mull necclfarily be feparated by an interval ; 
one thought, however rapid, muft require 
fome portion of time before it can be follow- 
ed by another. No fuccelfion can take place 
in an indivifible inftant. The fame remark is 
applicable to fentiment or feeling. A certain 
time muft elapfe in the tranfition from pain to 
pleafure, or from one painful fenfation to ano- 
ther. 'I’liis interval between our thoughts and 
fenfationS is the unit or fixed point formerly 
mentioned ; and it can neither be extremely 
long nor extremely fhort, but muft be nearly 
'•equal in its duration j bccaufe it depends on the 
nature of the mind and the organization of the 
body, the movements'of which muft have a de- 
termined degree of celerity. In the fame indi- 
c vidual, 
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.vidual, therefore, there can be no fiicceflion of 
idesfs fo rapid, or fo flow, as to produce that 
*enormous difference in duration, by wliich a mo-r 
■ mentary pain is prolonged to that of an hour, a 
day, or a century. 

A very acute pain, if continued for a certain 
time, ^ uniformly brings on either fainting or 
death. Our organs, which are endowed only 
with a certain degree of force, cannot refift more 
than a certain quantity of pain. If the pain be- 
comes exceflive, the organs are unable to fup- 
port it ; and, of courfe, they can tranfmit no in- 
telligence of it to the mind, u’ith which there 
is no correfpondcncc but by the difiindf adion 
of thefe organs. In this cafe, the adion of the 
organs is interrupted ; and, confcquently, all 
internal fenfation is at an end. 

What I have already remarked is perhaps 
more than is fuflicient to evince, that the inftant 
of death is neither accompanied with extreme 
nor long-continued pain. But, in order to era- 
dicate the fears of the moft timid of mankind, 
we flrall ftill add a few vrords upon this fubjed. 
Exccllive pain extinguiflies all reflddion, though 
fymptoms of it have fometimes appeared in the 
very moment of violent death. When Charles 
XIL received the blow which terminated, in aji 
inftant, both his enterprifts and his exiftence, 
lie clapped his hand upon Iks fword. This mor- 
tal pang, fmee it excluded not refiedion, could 
not be exceflive. He found .himfcif attacked ; 

he 
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he confldcred that he ought to defend himfelf ; . 
it is evident, therefore, that he felt no greater 
pain than he would have fuffered from an ordiw 
nary ilroke^ This adlion could not be the rc- 
fult of a mechanical impulfe ; for I have fhewn, 
in the defeription of man, that the mbft preci- 
pitate movements of the paflions depend .upon 
reflexion, and are nothing but habitual exer- 
tions of the mind. 

I would not have dwelt fo long upon this 
fubjedt, if I had not been anxious to eradicate a 
prejudice fo repugnant to the happinefs of man. 

1 have feen many vidtims facrificed to this j>re- 
judice, efpecially among the female fex, who 
die daily through the terror of death. Such 
dreadful appreheiifions feem peculiarly to affedt 
thofe who, by nature or education, are endowed 
with fuperior fenfibility ; for the vulgar look 
forward to their dilfolution, either with indiffe- 
rence, or, at leaft, without any degree of ter- 
ror. 

True phjlofophy views objedfs as they exifl. 
Our internal feelings would uniformly accord 
with this philqfophy, if they were not pervert- 
ed by the illufions of imagination, and by the 
unfortunate habit of creating hypothetical phan- 
toms of excefllve pains, and of pleafures which 
ejfceed the linrfts of human nature. Objedts 
are only terrible or 'ravifhing at a di fiance ; 
when we have the refolution or the wifdom to 
take a near infpedion of them, every alarming 
13 ‘ and 
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and every alluring circumftance inftantly dif- 
appear. 

> If this doftrine, concerning the gradual and 
generally infenilble decay of the vital powers, 
required any farther fupport, no inconfidcrable 
aid might be derived to it from the uncertainty 
of thefignsof death. If we confult the writers 
on this fubjed, and particularly thofe of V/inflow 
and Bruhier, we Ihall receive full conviftion, 
that between life and death, the lhade is often 
fo undiftlnguijliable, as to elude all the powers 
of the medical art. They inform us, ‘ That the co- 

* lour of the face, the heat of the body, the fup- 

* plenefs of the joints, are uncertain marks of 
‘ life ; and that the palenels of the countenance, 

* the coldnefs of the body, the rigidity of the 

* extremities, the ceflation of motion, and the 

* abolition of the fenfes, arc very equivocal figns 
‘ of death.’ The fame remark may be made 
with regard to the apparent celKition of the pulfe, 
and of rafpination : Thefe motions are often fo 
flow, that they elude all our perceptions. A 
mirror or a candle is applied near the mouth of 
a fick man ; if the mirror be fullied, or the flame 
vibrates, life is concluded not to be extlnguiflied. 
But thefe effedls are often produced, after death 
has actually taken place j and fometimes they 
appear not, though the patient be ftill alive.* 
When we wilh to be certain of the death of any 
perfon, we apply fumes of tobacco, and other 
irritating bodies, to the noftrils ; we endeavour 

to 
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to excite the organs by violent agitations, by 
pricking or fcarifying the hands and feet,»by 
applying red hot iron or wax to dilFerent parts 
of the body, by railing loud and unufual cries, 
&c. But inftances have occurred where all thele 
and liinilar trials have proved abortive j and yet, 
to the aftoniftiment of the Ipeifators, the per- 
fon fuppoled to be dead has afterwards recover- 
ed the powers of life. 

Hence nothing can be more apparent, than 
that a certain condition of life has a great 
tefemblance to adtual death. Both humanity 
and reafon, therefore, require that we fliould be 
cautious of abandoning the body, and of com- 
mitting it too haftily to the grave. Neither ten, 
twenty, nor twenty-four hours are fufficient to 
diftinguilh a real from an apparent death ; fince 
inftances are not wanting of perfons returning 
from the tomb at the end of two and of three 
days. Why fliould wc precipitate the interment 
of thofe perfons, the prolongation of whofe lives 
we raoft ardently defire ? Why fliould a prac- 
tice fubfift, in the abolition of which all men 
are equally interefted ? Are not the frequent 
abufes recorded by phyficians /uflicient to deter us 
from too hafty interments ? Mr. Winflow *' in- 
forms us, ‘ That the body, though living, is 
** fornetimes fo completely deprived of every vl* 
* tal function, that it has every external appear- 

• 

• See Winflow Diflcrt. fur i’lncertitude des Signes de la 
More, p. 84. 
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aiice of death. But,’ he remarks, * both re- 
** ligion and , charity require, that a reaftmable 
time fhould be allowed to difcover whether any 

* figns of life may not Hill manifeft themfelves, 

* otherwife we become adlual murderers, by 
‘ burying people who are not dead. If we may 

* credit the greateft number of authors, .three 
‘ days, or 72 hours, are fufficient for this pur- 
‘ pofe. If, during this period, no figns of life 

* appear, but, on the contrary, the body begins 

* to emit a cadaverous odour, which is an infal- 
‘ lible mark of death, we may then bury it with- 
‘ out fcruple.’ 

We fliall afterwards have an opportunity of 
mentioning the cuftoms of different nations with 
regard to funerals, embalming, &c. The gi-eat- 
eft part, even of the moft favage people, pay more 
attention than we to their departed friends i 
What we efteem a ceremony only, they regard 
as a primary duty ; They refpedt their dead j 
they clothe them ; they fpeak to them ; they 
recite their exploits ; they praife their virtues : 
But we, w'ho pretend to fuperior fenfibility, fly 
from our dead, and inhumanly abandon them ; 
we defire not to fee them; we have neither the 
courage nor the inclination to fpeak of them ; 
we even avoid fuch obje£ls or fituations as might 
recal the idea of them : We ^re, therefore, « 
either more indifferent, or w^eaker, than la- 
vages. 


Having 
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Having thus* traced the hillory of life and 
death with regatd to the individual, let us uoW 
confider both in relation to the whole fpecies.< 
Man dies at every age ; and, though the dura- 
tion of his life be longer than that of moll ani- 
mals, yet it is unqueftionably more various and 
uncertain. Attempts have lately been made to 
afcertain thele uncertainties, and, by obfervaiions, 
to fix fome llandard with regard to the morta- 
lity of mankind at different periods of life. If 
thefe obfervations were fufficiently numerous 
and exa£l, they would be of great utility in de- 
termining the number of people, their increafe, 
the confumption of provifions, &c. Many au- 
thors have written with ability on this fubjedl. 
M. de Parcieux, of the academy of fciences, has 
lately publilhed an excellent work for regulating 
tontins and annuities. But, as his principal ob- 
jeft was to calculate the mortality of annuitants, 
and as fuch perfons are particularly pitched up- 
on for their apparent ftrength of conftitution, 
his calculations cannot be applied to mankind in 
general. For the fame reafon, his curious tables 
of the mortality of the different orders of re- 
ligious mud be confined to their proper objefls. 
Hally, Grant, Kerfboom, Simplbn, &c. have 
alfo given tables of the mortality of the human 
* fpecies. But, qs their obfervations have been li- 
mited to the bills of mortality in a few parilhes 
of London, Breflau, and other large towns^ they 
can afford little information as to the genera 

mortality 
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iportality of mankind. To make complete ta- 
bles® of this kind,, it is neceflary to fcrutinize the 
parifli-regifteis, not only of London, Paris, &c. 
jiWhere there is a perpetual ingrefs of ftrangers, 
and egrefs of natives, but likewife thofe of the 
country, that, by comparing the refults of both, 
general conclufions may be formed. M. Dupre 
de St. Maur, a member of the French Academy, 
has executed this plan upon twelve parifhes in 
the country of France, and three in Paris. Hav- 
ing obtained his permiflion to publifli his tables, 
1 do it the more chearfully, as they are the only 
calculations by which the probability of human 
life, in general, can be afcertained with any de- 
gree of certainty. 
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OF 

OLD 

AGE 






YEARS 

of 

LIFE'. 



Deaths. 





V 

Clement 

i39‘ 

578 

73 

3<5 

29 


Brinon - 

1141 

441 

75 

31 

27 


Touy - 

588 

231 

43 

II 

•3 

5 

LelHou - 

2J3 

89 

16 

9 

. 7 

I 

Vandeuvre 

672 

>5^ 

58 

18 

19 


St. Agil - 

954 

359 

64 

30 

21 

¥ 

Thury - 

262 

103 

31 

8 

4 

h 

St. Amant 

748 

17b 

61 

24 

II 

12 

Montigny 

833 

34<5 

57 


25 

16 

Villenenvc 

131 

14 

3 

5 

I 

I 

Goufliimville 

1615 

5<55 

184 

<53 

38 

34 

Ivry 

2247 

68(5 

298 

96 

61 

50 


Total deaths 10805 


Divifion of 10S05 deaths into the 
years they happened^ 

T)eaths before the end of ift, zd, 
&Q* years. 

Kumber of perfons entered into 
their iftj zd, &c. years. 


iSt. Andre 

1728 

iyt. Hippolyte 

2516 

St. Nicolas 

8945 

1 otal deaths 

13189 

Divifion of 13189 deaths into the 


years they happened. 

Deaths before the end of ift, zd» 
&c. years. 

Number of periTons entered into 
fheir lit, zd, to:, years. 


D^viGon of 33994 deaths rn the 
thra pari/hti of Paris, and*ia 
country pahfhcs, . 

Deaths before the end of il^, id, 
&r. 3 ears. 

Number of perfons entered mto 
their lii, id, &c. yea.,;. . 


^ 3738 

9*^3 

350 

256 

178 

\ 3738 

4701 

5051 

55°7 

5485 

^ 10805 

7067 

6104 

5754 

5498 

201 

122 

94 

82 

50 

754 

361 

127 

64 

60 

1761 

932 

414 

298 

221 

^ 2716 

1415 

635 

444 

331 

} 2716 

4 * 3 * 

4766 

5210 

5541 

[13*89 

10473 

9058 

8423 

7979 

[ <>454 

2378 

985 

700 

509 

1 < 54 i 4 

8832 

9817 

10517 

11026 

1 23994. 

17540 


14177 

12477 
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YEARS of LIFE. 



7 

8 

9 

10 

II 

12 

13 

i6 

14 

10 

8 

4 

6 

S 

6 

i 6 

9 

9 

8 

S 

2 

12 

z 

8 

4 

6 

X 

0 

3 

0 

3 

4 

. 3 

I 

I 

I 

0 

I 

0 

II 

S 

10 

3 

2 

1 

3 

3 

II 

4 

7 

2 

7 

3 

3 

3 

2 

2 

2 

1 

2 

0 

0 

0 

IS 

3 

6 

8 

6 

4 

4 

2 

21 

9 

7 

S 

S 

2 

4 

4 

O 

0 

0 

0 

0 

0 

I 

0 

21 

17 

15 

12 

8 

5 

S 

9 

29 

34 

26 

13 

19 

9 

6 

4 


154 

107 

99 

62. 

59 

35 

44 

3 <S. 

5639 

5746 

00 

5907 

5950 

6001 

6045 

6081 

S 3 W 

5 I< 5 <S 

5059 

4960 

4898 

4839' 

4804 

4760 

35 

28 

14 

8 

7 

3 

9 

6 

55 

25 

16 

20 

8 

9 

9 

6 

162 

147 

111 

64 

40 

34 

38 

25 


252 

200 

141 

92 

55 

46 

56 

37 

5793 

5993 

' 5«34 

6226 

6281 

6327 

6383 

6420 

7648 

739 ^ 

7196 

7055 

6963 

6908 

6862 

6806 

• 

406 

307 

240 

154 

114 

« 

8k 

ICO 

• 

73 

11432 

11639 

11979 

12133 

12247 

12328 

12428’ 

12501 

12968 

12562- 

1225I 

13615 

11861 

”:747 

11666 

11566 




0 F OLD AGE 

YEARS of LIFE. 




14 

15 

16 

*7 

18 

Parishes. 

Deaths. 





Clement , - 

1391 

5 

5 

. 6 

6 

10 

Brinon - 

1141 

6 

4 

S 

9 

4 

.Jouy - 

588 

3 

I 

6 

4 

4 

Leftiou - 

223 

I 

I 

I 

I 

0 

Vandeuvre 

672 

4 

5 

6 

3 

3 

St. A^il - 

954 

3 

5 

2 

7 

8 

Thury - 

262 

0 

I 

0 

I 

1 

St. Amant 

748 

5 

I 

5 

3 

6 

Montigny - 

■ 833 

2 

4 

2 

2 

3 

Villcneuve 

*31 

0 

I 

‘ 0 

2 

4 

Gouflainville - 

1675 

5 

5 

2 

5 

10 

Ivry 

2247 

4 

8 

7 

4 

14 

Total deaths 

10805 






Diviilon of toSo< deaths into the 

1 3 * 



47 

67 

years they happened. 


41 

42 

JScaths before the end 
iSth, &c. years. 

of 14th, 

i 6119 

6160 

6202 

6249 

6376 

Number of perfons entered into 
their ]4th, jjthi &c. years. 

} 4724 

4(586 

4645 

4603 

4556 

St. Andre 

1728 

7 

70 

13 

13 

II 

St. Hippolyte 

2516 

7 

6 

5 

7 

9 

St Nicolas 

8945 

21 

33 

37 

37 

28 

Total deaths 

13189 






Divifion of niSn deaths Into the 

1 .35 




48 

years they happened. 


49 

55 , 

57 

Deaths before the end of I4tli| 
15th, See, years. 

1 <'455 

6504 

6559 

6676 

6664 

Number of perfons entered into 
their j^tb, years. 

1 67(59 

6734 

6685 

6630 

6573 

DIviiion of 2^94 deaths in the 






tnrec pari flics of Paris, and i’z 
country pariihes. * ’ 

i 

.90 

97 

104 

”5 

Deaths before the end of 14th, 
icth, dec. y<!ats. 

f i* 5 I 4 . 

72664 

72767 

72865 

72980 

Number cr perfons en! 
their X4th, 15th, 

:o>cd into 
. yesrs. 

i‘* 4?3 

77420^ 

”330 

7 7233 

11 129 


AND DEATH, 


501 


YE ARS.of LIFE. 


19 

20 

21 

22 

23 

24 

25 

26 

3 

13 

8 

9 

10 

7 

22 

9 

5 

14 

8 

*4 

7 

1 1 


9 

3 

. 5 

2 

4 

4 

4 

S 

2 

0 

0 

0 

0 

3 

0 

1 

1 

4 

7 

4 

6 

8 

6 

22 ■ 

3 

5 

6 

4 

6 

3 

6 

1 1 

10 

I 

I 

I 

3 

I 

I 

2 

2 

I 

4 

7 

6 

6 

4 

S 

4 

3 

S 

4 

3 

10 

8 

7 

3 

0 

I 

I 

4 

I 

0 

I 

0 

9 

10 

6 

10 

5 

d 

II 

9 

10 

12 

.6 

IS 

10 

9 

10 



44 

78 

51 

80 

68 

62 

I 2 I 

6(f 

63(50 

6438 

6480 

6569 

6637 

6699 

6820 

6886 

4489 

4445 

43^7 

431<5 

4236 

4168 

4106 

39«5 

10 

7 

9 

( 

>7 

ii 

9 

9 

8 

7 

3 

2 

8 

7 

9 


13 

44 

53 

31 

5 ^ 

48 

41 

59 

47 


61 

<53 

42 

81 

66 

59 

78 

68 

^725 

6788 

6830 

■ 6911 

^977 

7036 

7114 

7182 

6525 

6464 

6401 

<*359 

6278 

6212 

6*53 

607s 

• 

I os 

14 ‘ 

93 

161 

*134 

121 

* 99 ; 

*34 

1308s 

13226 

133*9 

€3480 

*3614 

*3735 

*3934 

14068 

MOI4 

10909 

10768 

■ tQ 67 S 

10514. 

10380 

10259. 

10060 



0 F O L D AG E 


joa 


y E AA s of L I F E. 


- 


27 

28 

29 

. 30 

31 ^ 

Parishes. 

Deaths. 




Clcmont - - 

1392 

23 

to 

7 

24 

4 

Brinon - 

1 < 4 I 

7 

■ 13 

6 

28 

6 

Joiiy 

588 

2 

3 

4 

^ 8 

2 

Leftiou 

223 

I 

3 

I 

I 

4 

Vandeuvre 

67a 

5 

JO 

I 

28 

2 

St. Agil - 

954 

4 

9 

2 

16 

8 

Thury - 

2(S2 

0 

5 

2 

2 

0 

St. A mailt 

748 

4 

3 

3 

8 

2 

Montigny 

833 

3 

3 

0 

6 

I 

Villcneuve 

132 

2 

I 

I 

2 

I 

.Couffainviile - 

1615 

9 

8 

10 

10 

4 

ivry •» 

2247 

5 

9 

5 

23 

8 

Total deatlis 

10805 






Divlfion of loSor deaths into the 

1 



146 


■ years they happened. 


5 55 : 

77 

42 

42 

Deaths before the end of 27th, 
2Sth, Sec, years. 

} <5941 

7018 

7060 

7206 

7248 

Number of perfons entered Into 
their 27th, 28th, Sec, years. 

J 3929 

3864 

3787 

3745 

3599 

St. Andre 

1728 

27 

23 

II 

21 

6 

St. Hippolyte 

"2516 

10 

10 

9 

7 

9 

St. Nicolas 

8945 

S 3 

52 

34 

63 

25 

Total deaths 

23289 







D)V}fion of 131^9 deaths into the 7 
years tliey happened* ' > 

Deaths before the end of 27th> | 


8 q 


28th, ffec. y^ars* 
luihber df perfons 
their 27Ch| 2Sth, &c* years. 


Kuihber df perjbns entered into ^ 


74 

7336 


54 91 

7390 7481 

3853 5799 


40 

7521 

5708 


Divifion of 23994 deaths in then 

threepatiftcsof , Paris, and 12. C 96 ^37 82 

count^ pariihes. ' 4 - ^ : 

*^*i*^*^ 24354: *4450 24^87 t47<J9 
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5<>3 


YEARS of l'iFE. 


32 

33 

34 

35 

36 

37 

38 

39 

13 

14 

8 

17 

12 

18 

15 
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15 

3 

4 

20 

8 

8 

8 

6 

5 

4 

3 

»3 

6 

• 7 . 

4 

I 

4 

3 

I 

6 

4 

4 

I 

z 

9 

I 3 

»7 

5 

5 

4 

.0 

7 

2 

5 

18 

9 

4 

S 

t 

3 

1 

0 

7 

0 

I 

2 

2 

8 

6 

S 

7 

4 

S 

S 

3 

IP 

3 

4 

8 

4 

I 

2 

0 

2 . 

I 

0 
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5 

0 

s 

0 

14 

6 

7 

8 

8 

5 


7 

11 

18 

10 

»9 

12 

13 

23 

3 


toi 

62 

SO 

146 

77 

71 

7d 


7349 

74 U 

* 7461 

7607 

7684' 

7755 

09 

09 

7858 

3S57 

345*5 

3394 

3344 

3198 

3121 

3050 

2974 

10 

17 

15 

21 

14 

8 

12 

4 

12 

13 

13 

16 

21 

15 

^3 


57 

4* 

54 

82 

75 

58 

• 59 

45 


79 

71 

82 

119 

IIP 

81 

84 

60 

7600 

7671 

77‘53 

7872 

798a 

8063 

8147 

8207 

5668 

fissp 

^518 

;j436 

5317 

5267 

$126 

5042 

180 

133 

132 

2ds 

• 187 


160 

87 

14949 

15982 

15214 : 15479 


15818 

15978 

1666$ 

■914 s 

9045 - 

8]^I2 i;l770 

1 1 

8515 

4 * 

8328 

St'16 

8cid 




504 OF OLD A G,E 

YEARS of LlPfe. 



Deaths. 

40 

41 

42 

43 

44 

Parishes. 




Clemont 

1391 

41 

4 

10 

10 

6 

Jirinon 

1141 

37 

6 

8 

3 

6 

jouy - - 

• 588 

20 

0 

3 

0 

4 

liCftioU - ; - 

223 

4 

0 

2 

2 

0 

Vandeuvre 

672 

4* 

I . 

3 

2 

2 

St. Agil - 

9S4 

22 

2 

8 

7 

3 

Thury - - 

262 

4 

I 

3 

I 

4 

St. Amant 

748 

20 

I 

6 

2 

4 

Montigny 

833 

8 

3 

6 

s 

• 4 

Villeneuve 

I3‘ 

7 

0 

3 

1 

0 

Gouffainville - 

1615 

14 

10 

II 

4 

s 

<* 

1 

t 

2247 

27 

7 

19 

7 

14 

Total deaths 

10805 






Divifion of loSos deaths into the 1 



82 


52 

- V«ars they happened. 

5 

245 

3S 

44 

T 5 caths before the end 
41 ft, &c. years. 

8103 

8138 

8220 

8264 

8316 

Kuniber of per Ions entered into 7 204 '7 
their 4cth, 41ft, &c. years. J 

2702 

2667 

2585 

2541 

St. Andre 

1728 

26 

S 

19 

12 

10 

St. Hippplyte - 

2516 

24 

4 

18 

14 

9 

St. Nicolas 

8945 

109 

37 

73 

S 8 

4 S 


Total deaths 13189 


Divifion of nrSo deaths into the? ^ n ✓ 

«»tstheyhi.6F‘«l' I ^S9 4^ ^4 <^4 

SB-S-S .8412 85.2 8606 8670 

i;48?3- •V4777 m 4583 

DWjllon of 23994 deaths in th% ) 

|hrec pariftics of Paris, and 12 r ^04 8l 192 128 J 

’ country parlihes# ^ ^ 

16559 16742 16870 16986 

\ VW . 7 =S 2 7 -M 
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YEARS of LIFE. 


45 

46 

47 

00 

49 

50 

51 

52 
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.8 
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31 
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5 
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5 
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23 
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*3 
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0 

20 
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3 

3 

• 3 

0 

3 
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1 
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3 

1 

0 

31 

0 

2 

M 

I 

3 

3 

0 


3 
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3 
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0 

3 

0 

0 

*3 

- 3 ' 

4 

6 

0 

23 

I 

4 

>3 

6 

I 

6 

I 

10 

2 

5 

2 

I 

a 

3 

0 

7 

2 

I 

II 

9 

S 

12 

6 

*5 

4 

9 

22 

10 

7 

12 

6 

24 

6 

J 4 


139 

SI 

43 

< 5 ? 

22 

2 l 5 

22 

4 ^ 

8455 

8506 

8549 

8611 

8633 

8849 

8871 

8927 

2489 

2350 

2299 

22 j 5 

2194 

2172 

i 9 SfS 

1934 

24 

21 

9 

13 

10 

• 24 

7 

18 

33 

14 

^3 

15 

12 

20 ^ 

10 

19 

III 

54 

47 

68 

SO 

120 

40 

59 


168 

89 

69 


72 

164 

57 

96 

8838 

8927 

8996 

9092 

9164 

9328 

9385 

9481 

k 4 SI 9 

43 SI 

42<i2 

41^3 

Am 

4025 

3861 

3804 

307 

1.40 

II 2 

158 

, 94 

380 

79 

152 

17-93 

'*■7433 

*7545 


1,7797 

*8*77 

18256 

18408 

:70?8 

6791 

6361 

^49 

7^291 

6 i 6 j 

5817 

5738 



5o6 


OF O.LD AGE 


y E A R S of L I F E. , 

„ ^ , S 3 54 55 56 57 

Parishes. Deaths. 

Clemont - - 1391 5 s M 5 5 

Brinon - - 1141 3 2 10 6 2 

jouy - - 588 2 5 7 4 5 

Leftiou - - 223 o 0 2 *2 o 

Vandeuvrc - i i 13 i i 

St. Agil - - 954 2 2 10 3 5 

Thury - - 262 i i 4 o i 

St. Amant - 748 4 4 6 5 4 

Montigny - 833 2 5 10 3 4 

Villeneuvc - 131 o ' o 3 t 

Gbuffainville -1615 5 9 6 10 10 

Ivry - - 2247 *3 9 29 12 13 


Total deaths 10805 


pivifion of 10^05 deaths into the 
^'^cars they happened. 

1 38 

44 

III 

54 

51 

Pei^hs before the end of 53d, 
54ch, &c. years. 

1 89<5 s 

9609 

9120 

9174 

922s 

I'lutnbcr of perfons entered into 
their 53d| 54th| &c. years. 

1 1878 

1840 

1796 

i68j 

1631 

St. Andre - 1728 

8 

10 

19 

II 

15 

St. Hippolyte - 2516 

6 

10 

25 

9 

15 

St. Nicolas - 8945 

49 

^6 

125 

S<5 

48 


Total deaths 13189 


Divlfton of 1 31 S9 deaths into the 7 
years they happened. J 63 

Deathf before the end of eid, 7 _ ^ , 
.J4th, fteV y«rs. , ’ S 9544 
i^VLtnher of perfons ' entered into 7 A g 
their 53d, 54th; &c. years. 5 ^ 


Pivifion of »3994 deaths in the . . 

three p?riAe« of Parir, a^d 12 I joi • r 1 10 
country pafrlflies. C "« 

Peaths before the end of 53d> J 
. 5^th, &c. years. \ .- . T- 

Kumber of pcrfoiis enttied int07 
. th«r 53d, &c, years. J 


.. 280 130 129 
1*899 19158 
1375 ^ sm ..Ms 
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I 

1 

3 
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6 
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7 

6 
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3 
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12 

12 
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61 

*9 

2(59 

21 

51 

50 

48 


9286 

9305 

9574 

9595 

9645 

9696 

9744 

9825 

1580 

1519 

1500 

1231 

1210 

1159 

1109 

1061 

17 

II 

46 

II 

21 

Ip 

17 

29 

18 

12 

35 

• 7 

28 

21 

23 

2S 

8 d 

48 

184 

4 ^ 

77 

71 

■ 73 

95 


121 

71 

26; 

60 

126 

lit 

i »3 

140 

10054 

10125 

10390 

10450 

10575 

10587 

10800 

10940 

3256 

3135 

3064 

2799 

2739 

2613 

2502 

2389 

182 

90 

534 

81 • 

, 177 

i 5 i 

i 5 i 

122 

19340 

i94So 

19954 

20045 

20222 

20383 

20544 

20755 

’483^' 

4654 

45^4 ■ 

4030 

'3949 

37:72 

35 n 

3450 



OF OLD AGE 


5^ 


YEARS of LIFE. 


66 

Parishes. Deaths. 


Clemont 1391 j 

Brinon - - 1141 6 

Jooy - - . 588 2 

Leftiou - - 223 I 

Vandeuvrc - 672 3 

StAgU - - 954 3 

Thary - - 2d2 i 

St*Amant - 748 7 

Motttigny - 833 6 

Villcneuvc - 13 1 3 

GouflamvUle - 1615 17 

Ivry - - 2247 21 


Total deaths 10805 

DWIlSon of 10S05 deaths into the 7 

they happened. J 75 

Deaths before the end of 66 th ^7 
67th, &«. years. } 99 ^^ 

Number of pertbns entered into 7 
their 66th, 67th, &c. years. 5 

St. Andre - 1728 27 

St. Hippolyte - 2316 19 

&. Nicolas - 8945 95 


67 

68 

69 

70 

3 

4 

I 

II 

3 

6 

0 

6 

I 

I 


3 

I 

0 

I* 

0 

b 

2 

I 

9 

6 

5 

2 

«9 

3 

I 

0 

7 

5 

6 

6 

18 

2 

5 

I 

9 

0 

I 

0 • 

4 

»3 


sS 

16 

S 

23 

7 

31 


42 

69 

25 

*33 

9943 

100 1 2 

10037 

10170 

904 

8b2 

793 

768 

21 

25 

9 

3 <S 

12 

20 

*3 

35 

67 


- 50 

*77 


Total deaths *3189 


Divinpn of 13189 deaths Into the 
ycjkrs they happened. 

Deaton before tht end of 66th, 
Sytli, &c. y«rs, 

Nuqi^r. of pertbns entered Into 
tmlr 66th, 67tb, See, years. 

DWIfioo of a 3994- deaths In the 
three parlflies of Paris, and 12 
country parHIreS. . 

Deaths t^ore the end of 66th, 
67th, «rc. y^ars. 

Nuihber "of perfops^entfre^ Into 
thbii 66tb, byth, fire, ytari. 


i 141 

•t 

100 

I bo 

' 72 

248 

J IIO8I 

11181 

11 341 

**413 

iibbi 

J 2249 

.21' 08 

2008 

1848 

1776 

216 

t 142 . 

A ‘,229 

97 

382 

1 20982 

21,124 

21353 

■2«ile' 


^ .3228 

30*2 

' 28,70 

2b4i 



AND DE;ATH. Pf 




YE ARS of LIFE. 




71 

72 

73 

74 , 75 

76 

77 

78 

I 

3 

1 

3 5 

I 

I 

2 

2 

12 

2 

' 0 4 

2 

0 

3 

I 

2 

0 

I 1 

0 

0 

0 

0 

. 2 

0 

0 0 

0 

0 

9 

1 

4 

0 

0 3 

0 

I 

0 

I 

11 

5 

S 8 

0 

3 

4 

0 

2 

1 

0 0 

0 

I 

0 

3 

10 

2 

2 18 

2 

4 

4 

2 

8 

3 

2 9 

I 

4 

X 

0 

3 

0 

0 0 

0 

2 

i 

8 

22 

12 

12 i<S 

6 

6 

8 

6 

21 

II 

19 24 

12 

IZ 

14 


25 

100 

37 

44 

88 

24 

33 


1019s 

10295 

10332 , 

10376 

10464 

10488 

10521 

I 0 SS 9 

63 s 

610 

Sio 

473 

429 

341 

317 

284 

9 

25 

14 

>9 

20 

16 

10 

25 

10 

28 

5 

IS 

23 

II 

18 

25 

. 64 

118 

53 ' 

90 

127 

63 

- S 9 

69 


83 

171 

. 7 * 

?24 

170 

90 

87 

109 

11744 

II9IS 

11987 

12111 

12281 

1 237 1 

12438 

12367 

00 

1445 

1274 

1202 

0 

00 

908 

818 

73 * 

108 

271 

109 

168 


.■JI4 

120 

147 

21939 

22210 

22319 

22487 

'.« 74 S 

22839 

22979 

23126 

2 I 6 g 

: i#. 

1784 

167s 

*507 

1249 

”35 

1013 




irO 


a F O ii D A C^ E 


YEARS of LIF^. 


Parishes; 
Glemont 
Brinou - 
Jbuy - 
teftiou - 
Varideuvrc - 

Sf. Agil 

Thury - 

St. Amant 

Mbritigny 

V'illencuve 

Gouflaiiiville 

Ivry 



79 

80 

81 

82 

83 

Deaths. 





139* 

2 

6 

0 

0 

0 

if. 

> 1141 

0 

3 

1 



■ 588 

0 

2 

0 

0 

0 

- 223 

0 

I 

0 

0, 

0 

672 

0 

7 

0 

0 

0 

954 

0 

6 , 

0 

0 

0 

. 262 

0 

3 




• 748 

2 

*7 

I 

3 

I 

- 833 

0 

5 

I 

4 

1 

- 13* 

I 

I 

0 

0 

0 

- 1*5*5 

I 

*7 

6 

9 

S 

- 2Z47 

9 

*9 

7 

14 

4 


Total deaths 10805 

Divlfion of 10805 deaths into the? 

years they happened. S 

before the end of 79th, 7 
80th, &c. years. S 

Number of perfons entered into 7 
thdr 79th, 80th, &c. years. J 

St. Andre - 1728 

St.Hippolyte - 2516 
St. Nicolas - 8945 


*5 

89 

16 

30 

II 

10574 

10663 

10679 

10709 

10720 

246 

231 

I4Z 

126 

96 

8 

17 

4 

10 

8 

8 

18 

4 

5 

16 

30 

I 2 I 

32 

4 * 

37 

, ■>. ' 





. 46 

156 

40 

5 ^ 

61 

12613 

12769 

12809 

12865 

12926 

622 

576 

420 

380 

^ 324 

1 6 x 

245 

5<5 

86 

72 

23187 

• 8'’ ; ■ 

t 2343? ' 

23488 

23574 

23646 



562 

5 ^ 

420 


Total dcatlis 13*89 


mumper w* 

to 79*, 86th, &ci years. S 

PivifionV 23994 in .the 7 ‘ 

three pariflics of Paris, and i» ? 
country pariflies* ^ ^ 

Pcaths before the end of y^th^ 
yests;- : n 

NumVer of peiTona entM C 
to 79th, «6ih, ycari. ^ 


and PEATH. 




YEARS 

of LIFE. 




84 

85 

86 

*7 

88 

89 

go 

9 * 

3 

0 

I 

0 

0 

I 



0 

0 

0 

0 

I 




0 

1 







0 

0 

0 

I 

1 




0 

0 

0 

0 

0 

0 

2 


3 

4 

0 

1 

2 

0 

4 


I 

0 

0 

0 

0 

0 

T 


0 

0 

0 

0 

0 

I 



7 

2 

4 

4 

2 

2 


•» 

7 

s 

4 

2 

3 

X 

2 

b 


21 

12 

9 

8 

9 

5 

9 

1 

i074i 

10753 

10762 

10770 

10779 

10784 

10793 

10794 

85 

64 

52 

43 

35 

26 

21 

12 

7 

3 

7 

4 

s'-' 

2 

4 

0 

4 

10 

4 

I 

4 

2 

2 

2 

25 

35 

19 

20 

25 

4 

17 

5 


36 

48 

30 

25 

34 

8 

23 

7 

12962 

13010 

13040 

13065 

13099 

13107 

13*30 

* 3*37 

263 

227 

179 

149 

124 

90 

82 

59 

57 

50 

39 

33 ^ 

43 

« . 

>3 

32 

• 

8 

23703 

237 <S 3 

23802 

23835 

*2878 

23891 

23923 

2393 * 

348 

291 

231 

*92 

159 

116 

103 

■ 


5 t 4 


6F OLD AGE 


YEARS of LIFE. 


Pawshes. 
Ctemont - 
Brinon - 
Jouy 

Lefticni - 
Vandeuvre 
St. Agii 
Thury - 
St. Aihant 
Montigny 
Villeneuve 
GouiTainville 
Ivry 


Deatlis. 

■ 1391 

- 1141 

- 588 

- 123 

- <^72 

954 

262 

748 

833 

- 131 

- 1615 

- 2247 


92 93 94 95 96 


0 O O 0 o 

1 0 0 2 1 


Total deaths 10805 


Dififion of 10105 «Icaths into the? 
f.fv**'' they happened. 5 3 

Deaths before the end of g2d, 1 
93d, &c. years. ^ i 

Namber of perfons entered into 7 jj 
their 92d, 93d, &c. years. 5 


’] 10797 


gt. Andre 
gt. Hippolyte 
gt. Nicolas 


1728 
- 2516 
■ 8945 


2 

2 

9 


10797 

8 

I 

I 

5 


10797 

8 

2 

I 

4 


3 

10800 

8 

o 

2 

S 


I 

10801 

5 . 

I 

1 

2 


Total deaths 13189 • 

DMfioiiof t 3 *^ 9 ^«athsintothe 7 7 7 

, years they happened. , ^ 

Deaths before the end 13150 13157 I3^^4 

■ 93d.. drc. ywrs.' ^ 

Number of perfons entered mto 7 j 2 ; Sp ' 3 ^ 

their 9id, 93^, y««- S ; 


A 


Pivifion of » 5994 ‘iwths m 
thrw parite of Paris, and 

cotmti^ pariCbes*^^; - N, 

Deaths before the end of 
93d,, &c. year*. ' , . ' ' ■ 

Number of , pcaffons entered into /> 
tlicir gidj g^dj ^c. yesrs. 4 


16 


o 7 • 7 

*23954 * 39 * 5 i 


7 

13171 

25 

to 


4 

13*75 

18 


S 

23971 23976 

.33 ^3 


D’ BEJlTH. 


YEARi LIFE 

„ , 97 9 ^ §9 

Parishes. Deaths. 

Clcmont - - 1391 

Brinon - - 1I4^ 

Jouy - 588 

Leftiotj - - . 2^3 

Vandeuvre *• 672 

St. Agil - ^ 954 o o o 

Thury ^ * 262 

St. Amant - 748 Q 3 

Montigny — 833 

Villeneuve - 131 

GoufTainviHc - 16 ij 

Ivry 2247 ■ 


Total deaths 10805 


Divifion of J0S05 deathi into the 7 
years they happened. 5 ^ 

Deaths before the end of 97 th, 7 

98th, &c. years. 5 lOoOJ 

Number of perfons entered into 7 a 

their 97tbx 98tb, drc. years. > ^ 


3 

10804 

4 


o. 

10804 

X 


St. Andre - 1728 i v o o 

St. Hippolyte 2516 Q 1 

St. Nicolas 8945 I* 4 ? 

Total deaths 13189 * 


DWifion of 13189 deaths Into die 7 
years they happened. ' 5 ' ^ 

Deaths before the end of 97thy > 

98th> &c. years, t, * 0*71 

Number of perfons entered into 7 . ■ , . . 
their 97th, 98th> ic. yearti J ^ 


■ \ S . K..:: 

1318* 13183 

12 7 ■; 


DiviHon of 13994 deaths in the 
three parishes of Parisi and ti 
country pariibes. 

Deaths befoK; the end of 971 
98th, dec^ years. ^ . 

Kiflihet of perfons entered into? 
;j*eir 97%sSfthi^ f 


18 




23987 





1 

10805 

' -'I ■ 






might; be dra,wrf 
ft^iii tW ahovtf. ^ M. Dupre. But I ihp^ ' 

- c;<?ttfihe t^ thofe which j'egard 
. hUities of the dN^tion of life, tn the columns 
yiears,' I p, ao, 30, 41:?^ 5Q» ^P* 7®» 
f an4 ptb# &c. therp 

{ ar^ in the country -rparilhes, more deaths than 
in the prccediog columns. This 

i is pwing tp the ageS'hpt hcing juftly -regiftered, 
mpft cDuntty-^pple ^iug UM to afcertain 
thpir^ages withih left - two or three years. 

ITf hey dtP St 38 or 551, they are regiftered at 
and fo of othet: round numbers. But this 
iireguilarity gives rife to nb great inconvenience, 
as it can eafily be corre(9:ed by the manner in 
which the numbers fucceed each other in the 
rubles. 

It appears from the tables of the country-pa- 
ridres, that one half of the children die nearly 
about the end pf the fiaurth year; but, from the 
Piris table, 16 years are necCflary to produce 
the fame efied. This [great difference proceeds 
from a general [practice of the Parifians, who 
i jfcnd their phi^^^ tb'be nurfejd in the country, 

; AViuch mecCff^^ incrfafes the numljjer of deaths 
: dd^dhg the firft yi^rs bf iftfanicy* In the fol- 
J :!byifih|5 calchladbnv 

b’^hies combina- 

. lion of bbth 


.n^; 


imtmuff, thefefprei: 








of HumanXife. 


Age* 


Age. 

■ purttiott of life. 

Years. 

Vears. 

Menthi* . 

Years. 

■ Ywi. \ 

Mpntbi. 

0 

/" 8 



28 

■:';6‘'; 

I 

/33 

0 

30 

28 

b 

2 

38 

0 

3 * 


6 

3 

40 


32 

26 

11 

4 

41 

0 

33 

26 

3 

5 

41 

6 

34 

25 

7 

6 

4 * 

0 

35 

2 S 

6 

7 

42 

3 

36 

H 

.. 5 

8 

4 * 

6 


23 

16 

9 

40 

10 

38 

23 

'3^ 

lb 

40 

2 

39 

22 

8 

IX 

39 

6 

40 

• 22 

1 

12 

38 

9 

4 * 

21 

6 

13 

38 

I 

42 

20 

11 

H 

37 

5 

43 

20 

4 

*5 

36 

9 

44 

*9 

9 , 

16 

36 

0 

45 

*9 

3 

17 

35 

4 

46 

18 

9 

18 

34 

8 

47 

18 

2 

19 

34 

To ' 

48 


8 


it 

22 

*3 

25 

26 

af: 

iB 


3a 

32 4 

31 10 r 

3 ^ i'-;' 


30 

■■■3.0,; 

#■ 

;?:«9 


9^ 

.2 '. 

7 


I* 

52 

■■ 53 .' 

-n-j 


16 

Ji 

->5-- 

14 


7 

o 

6 

:.J- 




Age/ Dttfidoftof Jife;; 
Y«ars. Years/ iilonthi. 


39 

60 

61 

62 

63 

64 

65 

66 

67 

68 

69 

70 

7* 

72 

73 
74, 

76 

78 

79 

80 

8* 

82 

If 

83 


10 
1 01 

♦>9 

9 

8 - 

8 

7 

I 

6 

5 
■5 
5 
4 
4 . 
■■ 4 ^: 

'■4. 

3 

. 3 

,,•-■••3, 

■.■; 3 ' 
:;>3 ■■ 


:'3: 

8 

1 

(6 

6 

o 

0 
6 
6 

7 
•a 

8 

4 

Q 

9 

6 

'^3 

1 

II 

9 

7 

5 

3 

2 

1 

b 


K'-rq^: 


Froiii 



0 




iiifaDt, or a chilcl^of Sii equal ‘cliiai y ^ 

Aof living 8 yearsl thaj| ^ 9hild :bf 
live 3 j 'more ; yiat a 
38 more ; that a man of 20 yeara 
aand five months more ; and that f 
vyears will live 28 more, &c. ■# 

It may be farther obferved, t. That 7 years ■ 
is the age at which the longefl; durajion of life 


is to' be expected ; for there is then ki equal 
ehante of furviying 42 years 3 months ; aCThat, 
Jit, 12 years, one fourth of life is expired, fince 
we have no reafon to hope for above 38 or 39 
years more j 3. That, at 28 or 29 yeai^, we 
have lived one half of our days, fince there are ' 
only 28 more to be expeded ; and, laftly. That, 
“Ct the age of 50, three fourths of life are gone, 
the remaining chance extending only to 16 or 
.17 years longer* 

- But thefe phyfical truths, however mortifying, 
may befalleviated by moral confiderations. The 
firft I y years of our exifience may be regarded 
as nothing ; Eve^ thi% that pafles durin this 
long p®rw^» either obliterated from the me- 
mory, or has fo little connediott with the views 
» and objeds which afterwards occupy qur atten-- ‘ 
'^^ioni' thsit it ceafes entirely to be iriterefting. 

:n 4 t to ■ ' 



A N £) D E A f tl. 

I^^med to arrahgjB our tboughtSj to i^irea tHfein ; 
t^ards futuiity^tb afiu^e a kind of tonfifteacy ^ 
of chara^^l fimilar % that ftate at which we 
are deftined to arrive. Confidering 

jthe dwMbn of life in this point of view, whith 
j» die only real one, at the age of 25^ we havens 
pafled one fourth of our days, at the age of 38, 
ortfe half, and, at the age of 56, three fourths. . 


END OF THE SECOND VOEDME. 









